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O CAUTERY—cheap or expen- 
sive—with or without merit— 
is any better than its heat-retaining 
qualities. 
Any doctor—who knows his tech- 
nique—will confirm the fact that 
. notwithstanding so-called 
“catch” phrases in advertising—if 
the cautery has not the heat capacity 
... if it is not constructed to main- 
tain reasonably uniform heat... 
IT FAILS IN ITS PURPOSE. 


There never was manufactured an 
actual cautery that did not radiate 
or transmit HEAT (claims to the 


BALLYHOO 


contrary) beyond the working ti 
Anyone can make a hot tip by 
the heat reserve is not there it cy, 


not perform its required duty, 
Most complaints of heat radiatin 
are found in the treatment of enjp, 
cervicitis. The FERGUSON eriip, 
drical speculum in Pyrex or hay; 
rubber solves the doctor's probley 
from this angle. 

POST CAUTERY is standard equip. 
ment in many thousands of officg 
and hospitals both here and in 
eighteen foreign countries, 
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The Synergistic Tonic 


In a tonic, all the ingredients must function harmoni- 
ously to be effective. They must work together to 
stimulate both metabolic and regenerative processes. 


Gray's Glycerine Tonic Comp. 


(Formula Dr. Jobn P. Gray) 


contains glycerine, sherry wine, gentian, taraxacum, 
phosphoric acid and carminatives. These five ingre- 
dients form a superb tonic—popular for over thirty 
years. A tonic you can prescribe all year round fot 
the convalescent, malnourished, anemic. 


THE PURDUE FREDERICK CO., 135 Christopher St., New York 
le Compounders of HYPEROL 


A Utero-Ovarian tonic and corrective 
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SPLENECTOMY IN PURPURA HEMORRHAGICA 


By Exvprince L. Eviason, M.D., ano L. K. Ferauson, M.D 


BaeSs 8 


or Puitapeveuta, Pa 


sito 


PurpurA hemorrhagica or thrombocytopenic purpura is still a 
and surgical problem, although its existence was first noted more than 15 
years ago. Despite much work and attention directed towards a s 
at its etiology and pathology, the answer is not yet \n attempt 


1] ] +] am+ “+7 tint L- : sinh! ‘ . lstaratiat: 
made to marshall al at ntormation that 18 avaliable n the literatur 





to present a criti il analysis of this data which analysis gives the 
. 2 ee ee a a oe ae er ees 
— theories and a ) ( leScl t10on Oo rie WOTK qone, In aemonsti 
possible etiological factors ol this Strange disease Lhe true symptol 
is discussed and a real difterential diagnosis urged as an aid in su 
treatment. All the available reported cases and five personal cases 
sented, while a comparative analysis is made in an attempt to show 


value of splenectomy in both the acute and chronic forms and 
demonstrate that the mortality has been appreciably reduced in the last 
four years, chiefly by reason of proper pre-operative and _ post-oper 


1 17 , , p 
lank Fa well-executed splenectomy 


Purpura hemorrhagica was first described by Werlhof,'§ in 1775. Ki 


44s 


transfusions f 


} 


edge concerning the nature of the disease developed gradually, until eve: 

today there is no compl te agreement as to the etiological factors concerned 

nor as to the mechanism by which these factors act Denys,” in 1887, first 
- 


observed that the blood-platelets were missing in a case of purpura. Nine 


years later ( [SOO : tlayem”® showed that in purpura there Was a failure 
clot retractility. Duke,*® in 1910, demonstrated that a thrombocytopeni 

fibrinogen lack have vi ry definite effects on bleeding time. He pointed out 
that the reduction of platelets in purpura hemorrhagica is associated witl 
an increased bleeding time, but not with any marked variation in the co 


1 


iation time. Hess howed conclusively that there was a marked weakeni 
of the capillary vessels in purpura hemorrhagica as evidenced by the petec! 
and even large subcutaneous hemorrhages which developed distal to 


tourniquet applied to the upper arm tight enough to obstruct the venous flow. 


hese findings stimulated an investigation of blood platelets, especially 
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concerning their function in maintaining a normal bleeding time, and as to 
the reason for their decrease in purpura hemorrhagica. It is now fairly 
well accepted by all workers in hematology that blood-platelets take their 
origin from the megakaryocytes of the bone-marrow. ‘These cells are also 


found in the spleen in disease and in embryonic life, ** ** one of the eyi- 
dences of close relationships between the units of the hemopoietic system 


The normal function of blood-platelets has been investigated both experimentally and 


clinically. Janeway, Richardson and Park,” in animal experiments, showed t 

extract of platelets has a vasoconstrictor action, not found in an extract oi of th 
other formed elements of the blood nor in platelet free plasma. Hirose” s ed that 
there was a direct proportion between the platelet count and the vasoconstrictor effect 
of defibrinated blood when brought into direct contact with the surviving carotid oj 


an ox. Brill and Rosenthal” presented evidence to show that capillary hen 
normally stopped by the production of small platelet thrombi, and by the « 
the vessels. The function of the platelets in the production of a retractile clot has bee 
explained by Glanzmann.“ Finally, there is evidence’: ” to show that the platelets py 
duce a thromboplastic substance which has a function in the production of a cl 

The cause of the reduction of platelets in purpura hemorrhagica has been the sul 
ject of much controversial reasoning and o/ considerable experimentatior 
believed that there was a decreased platelet formation, an aplasia or decreasé 
tion of megakaryocytes in the bone-marrow caused by a myelotoxin coming fron 


spleen. He therefore called the disease essential thrombopenia 


Brill and Rosenthal state there is no diminution in the megakaryocytes in the |} 
marrow in purpura hemorrhagica but they believe that the fragmentation of the 
pseudopods does not take place properly because in this disease the platelet ire larg 


and irregular and granular in appearance. (This change in the appearance 

lets in purpura hemorrhagica was noted also by Rockwood and Sheard’ in a 
micrographical study.) Brill, e¢ a/., believed that the spleen is responsible not 

the alteration in the nature and properties of platelets in purpura hemorrhagica but als 
that it is the site of the destruction of the defective bodies. Krumbhaar 

probable that the spleen exerts “some regulatory influence on the megakar tes of 
the bone-marrow, the site of platelet formation.” Mi§lls™ is not sure that t 


is primarily responsible for the alteration of platelets, but suggests that destruct 


altered platelets is one of the normal functions of the spleen. 


3, 74, 75 


Kaznelson™ ™: outlined his opposition to Frank’s decreased platelet 

theory somewhat as follows: (1) If there were an inhibition of megakaryocyte productiot 
there should also be an alteration in other blood-cells formed by bone-marrow 2 
there were a bone-marrow lesion, how could splenectomy effect an almost immediate 
cure? (3) The large size of the platelets found in purpura hemorrhagica i ites a 
stimulation of bone-marrow. He believes that the enlargement of the spleen 
in purpura suggests that that organ may be the site of the platelet destruction. | 
reason he named the disease thrombocytolytic purpura and he suggested splenectomy 


a means of treatment. 


Experimentally, many investigations have shown that the injection of antiplatelet 
serum and anti-spleen serum decreases the platelets in the circulating blood.' Var) 
ous toxic and irritating substances when injected into the blood-stream also lower the 
platelet count.” Most authors now agree that the decrease in platelet content of th 


blood cannot alone account for the symptoms of haemorrhage produced in purpura hemor 
rhagica. The belief is general that there is also a lesion of the capillaries,’ ; 
and that in purpura the entire reticulo-endothelial system is at fault 

Because the spleen is thought to be the organ in which the destruction of the defective 
platelets takes place, Kaznelson,” in 1916, first suggested splenectomy as a means of 
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he brilliant results obtained by Kaznelson in his cases 
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Lf 
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the seat of the disease in purpura hemorrhagica, the good results which hay 

followed its removal have led many surgeons to accept this method of 

treatment. There appears to be an almost universal agreement that splene 
] } +} 


tomy is indicated if the diagnosis is definitely established, and e casi 


is one of the chronic recurring type. 


The diagnosis is made on the following points: (1) “Spontaneous ex 
travasation of blood into or under the skin and mucous membranes of th 
body.””1!* 2) Diminished platelet count. (3) Prolonged bleeding tiny 
(4) Approximately normal coagulation time. (5) Absence of clot retra 
tion. (6) The appearance of petechia in the skin distal to a tourniquet 


blocking the venous but not the arterial flow. (7) Secondary anemia wit 
out constant changes in the red blood-cells. (8) No constant variation 
the white blood-cells, but usually an increase rather than a decreas 
Hitzrot™ points out that the differential diagnosis must be made fr 
and anaphylactic purpura. The diagnosis from hemophilia may be mac 
of the non-traumatic origin of the bleeding, the lack of a familial histor t norn 
clotting time, the prolonged bleeding time, and the decrease in platelets 
type of purpura is usually associated with fever. It is preceded by 
toms and does not show the prolonged bleeding time or absence of clot ret: 
ciated with purpura hemorrhagica. 
In addition, the diagnosis must be made between purpura hemort 


other hemorrhagic diseases, acute aplastic anaemia and acute leukzemia. Ir | 

anemia with hemorrhage, there is a marked diminution of all the former elements 
the blood. There is an absence of reticulated red cells and usually a decided leukope: 
whereas in purpura hemorrhagica a moderate leucocytosis is the rule. The acute leuken 


with a normal white blood count is perhaps the hardest differential diag: 
The chief diagnostic point appears to be the relative marked increas: 
white cells in the blood in leukemia. Several reports in the literature descritx 
in which splenectomy was performed for purpura hemorrhagica in which tl 
developed the typical picture of acute leukemia. 

With these diagnostic criteria in mind it may be well to consider the 


in the indications for splenectomy, zviz.: the chronicity of the case. Whippl 

as chronic those cases of purpura hemorrhagica having repeated attacks of pet 

purpuric areas, bleeding from the gums and menorrhagia in women. The bleeding 
not usually very profuse and is not into the alimentary canal or into the parencl 

of organs. He is of the opinion that in these cases the major portion of the disturba 
in the reticulo-endothelial system is in the spleen because splenectomy produ 


Splenectomy is therefore advised in the chronic case. In this opinion hi 


1° 1 
itimuts 1S 


by Spence,” Fitz Hugh,” Jones,” and many others. Williamson 


for splenectomy to his chronic cases in which the severity of the disease interferes wit 
the normal life of the patient, making the patient a chronic invalid, or to those cases i 
which the severity and frequency of the hemorrhages endanger the life of the patient 

The so-called acute purpura hemorrhagica is not so well defined in the literature 
Some writers denote by the acute type the patient who suddenly begins to bleed witl 
any previous history of hemorrhage. Williamson™ believes splenectomy is 
cated in the first attack, both on account of the uncertainty of the diagnosis and because 
of the unfavorable results. 

Other authors such as Whipple™ define the acute type as purpura hemorrhagica 
occurring without any previous history of hemorrhage, in which there is “sudden 
severe, uncontrollable oozing of blood from mucous membranes and into the subcutaneous 
tissues and the internal organs.” Hematemesis, hematuria, melena and diffuse menor 
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ELIASON AND FERGUSON 


A diet high in Vitamins B and C has been employed.“)" Thromboplastin injections 
have been given by many in the therapy of purpura.” Antivenin injections have proved 
advantageous in other hands. The reports are increasing of the treatment of purpura 
with various forms of non-specific protein shock. Horse serum, milk, coagulen, peptoy 
and even salvarsan have been given intramuscularly or intravenously with some reports 
of successful cases.” **:® None of these methods appears to produce the rapid con 
trol of bleeding necessary in the patient with extensive hemorrhage. The most effectiy, 
method of producing an immediate or rapid hemostasis appears to be the removal of 
the spleen. Whether an etiological factor in the causation of purpura is therel ve 

or whether the tissue trauma incidental to the operation is the effective factor in raising 
the blood-platelets and in stopping the hemorrhage, the fact remains that no other p 

cedure gives such striking results. Our own experience has been similar to that of n 


other operators, that the previous uncontrollable bleeding often stops almost entirel 
within the first twenty-four to forty-eight hours after operation, coincidental wit} 
sharp rise in the platelet count. 


Uncontrollable bleeding, then, whether sudden and severe or recurrent 
appears to be the indication for splenectomy in purpura hemorrhagi: 

When should the operation be performed? The splenectomy should by 
performed before the patient has bled to such an extent as to be a poor 
operative risk, or after the patient has been prepared for operation by acd 
quate blood transfusions. In some cases the hemorrhage is so marked that 
a decision for operation must be made without delay. Anschiitz? reports 
a case in which the hemoglobin and red cells dropped from 8&5 per cent 
and 4,100,000 to 45 per cent. and 2,460,000 in two hours. Immediate opera 
tion and transfusion saved the patient. In other instances less rapid but 
continuous bleeding may so deplete the patient as to make him a poor opera 
tive risk. In such cases repeated transfusions should be given until th 
hemoglobin is returned to at least 50 per cent. (Marsh®’ points out that ir 


six of the early fatal cases of splenectomy in “acute’’ purpura hemorrhagica 
the hemoglobin and blood count were low, and that in all of the successful 
cases up to 1930 transfusions were given before operation. ) 

When the patient has been properly prepared, splenectomy may usuall 
be performed without the danger of death from post-operative shock, th 
probable cause of the fatal outcome in many of the early cases. 

The influence of the age of the patient at the time splenectomy is per 
formed is frequently mentioned in the literature. Stewart,!*! Anschiitz,? a1 
Washburn’ agree that the results are more satisfactory in children than ii 
adults, and Washburn suggests further that the prognosis after splenectomy 
is probably more favorable if the spleen is removed early in the course of 
the disease. These statements are in agreement with Gross’s”” findings that 
the spleen is most active in the young and least active in the old. It would 
seem that early splenectomy or splenectomy in the early years might be 
expected to give the best results if the spleen plays a part in the disease 
(See chart.) 

The second indication in the treatment of purpura hemorrhagica would 
appear to be to remove the etiological factors. This is truly a real problem 
at this time when there is no definite knowledge concerning the cause of the 
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bleeding. There was slight oozing of blood from the navel and rather prot bleedi: 
from the gums. Ecchymoses were found under the conjunctiva, in the | s of 4 
eye and over the extremities. Many petechia were found in the skin and n iS men 
branes of the mouth. The skin showed a definite pallor. The Hess capillary resistay 
test was positive. The spleen was not palpable. Temperature, 98.6° ; puls respira 
tions, 24; blood-pressure, 102/40. Blood. Red blood-cells, 1,800,000; heen bir 
per cent. ; reticulated red cells, 3 per cent. ; white blood-cells, 10,500 ; poly mor] lear 
80 per cent.; lymphocytes, 16 per cent.; mononuclears, 4 per cent Plat 10,00 
Bleeding time, thirteen minutes. The clot did not retract. 

A diagnosis of thrombopenic purpura hemorrhagica was made. Tw 
ten cubic centimetres of thromboplastin were given. Nasal packing was 

February 12, 1930.—Nasal packing changed. Rdontgen deep therap r spk 
20 per cent. erythema dose. Transfusion 500 cubic centimetres citrated bloox Bleedis 
constantly. 

February 13, 1930.—Temperature, 100°; pulse, 140; respirations, 25.  ( 
hemorrhage from nose and gums. Vomiting blood. Patient rapidly grow 


4 P.M.—Splenectomy, 500 cubic centimetres blood given by transfusion duri: 
tion. The bleeding from the nose stopped during the operation and transfu 
at end of operation, 120. 10 p.M.—No further signs of haemorrhage 

February 14, 1930.—No further hemorrhage. Red blood-cells, 2,750,000; platelet 
160,000. 


February 15, 1930—Transfusion 300 cubic centimetres citrated blood 


February 16, 1930.—Slight bleeding from nose for short time aft 
“nicked” her nose. 

February 17, 1930.—Red blood-cells, 3,550,000; hzmoglobin, 63 pet 
blood-cells, 18,000; platelets, 125,000 

February 24, 1930.—Red blood-cells, 3,460,000; haemoglobin, 65 per cent 
cells, 8,400; platelets, 120,000. 

March 9, 1930—Wound healed. No further bleeding. Patient discharged. R 
blood-cells, 3,500,000; platelets, 160,000. 

June 11, 1930.—No recurrence of bleeding. Patient has gained mucl 


blood-cells, 5,530,000; hemoglobin, 100 per cent.; white blood-cells, 17,70 


70,000, 
December 3, 19030.—Symptom-free. No recurrence of bleeding Wi 
pounds. Red blood-cells, 4,610,000; haemoglobin, 100 per cent.; white blood-cel 3.85 


platelets, 230,000. 

June 20, 1931.—No recurrence. Weight 125% pounds. Red blood-cell 1. 310,00 
white blood-cells, 12,400; haemoglobin, 90 per cent.; platelets, 100,000 

May 10, 1932.—No recurrence. Weight 154 pounds. Bleeding tim 


Red blood-cells, 4,550,000; white blood-cells, 13,600; haemoglobin, 90 per cent 


260,000. 

Case II.—M. G., male, seven years old, admitted to Doctor Lowenbu seT 
at the Mt. Sinai Hospital, Philadelphia, June 16, 1930, complaining of “blu 
the body.” He had noticed the spots for about three years and they did not alw 
follow trauma. Until his tonsillectomy three years before admission he had | frequent 
cold and “sore throat.” Temperature, 99.6°; pulse, 90. The child markedl 
emaciated. The cervical glands were enlarged. There were submucous he 


on his cheeks, tongue, and pharynx, and multiple petechia and ecchymoses on th 


and extremities. The spleen was just palpable. Blood—Red_ blood-cells, 4,700,00 
hemoglobin, 80 per cent.; platelets, 250,000. Coagulating time, 414 minutes. Bleedir 
time, 19 3/8 minutes. Friable, non-retracted clot after twenty-four hours 

July 3, 1930.—Bleeding not marked but has not entirely stopped. Red blood-cell 
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ELIASON AND FERGUSON 


May 14, 1931.—Slight vaginal bleeding, may be old blood. Red blood-cells, 1,420,999 
hemoglobin, 35 per cent.; platelets, 350,000. Bleeding time, three minute 

May 17, 1931.—No further bleeding. Purpuric areas are disappeari May 2« 
1931.—Bleeding time, one minute. June 4, 1931—No further bleeding Red blood 


cells, 3,170,000; platelets, 350,000. We have been unable to locate this patient 


Case IV.—M. T., male, aged twenty years, was admitted to the sery of Doctor 
Stengel, University Hospital, Philadelphia, February 6, 1931, complaining bleediy 
from nose. He has had frequent nose bleeds since he was ten years old. His pr 
attack began one week before his admission and could not be controlled by nasal packing 
He had never noted any unusual bleeding from cuts or bruises and there was no familia 
history of bleeding. At the time he was examined there was continuous bleeding fr 
his nose and gums, and petechia were evident in the skin and mucous membranes. R, 
blood-cells, 3,300,000; white blood-cells, 24,000; hemoglobin, 56 per cent.: platelets 
too few to count. Bleeding time, 2% minutes. Coagulation time, five minut Slig] 
retracted clot in twenty-four hours. Tourniquet test, positive. 

February 7, 1931.—Patient developed an otitis media of the right ear from wl 
pus is draining. 

February 10, 1931.—Still bleeding. Transfusion 500 cubic centimet: citrate 
blood, fifty cubic centimetres whole blood injected intramuscularly. Platelets, 16,00) 

February 11, 1931.—Splenectomy and transfusion. Platelets, 9,200. February 12 
1931.—Still oozing slightly from the nose. Transfusion 500 cubic centimetr 

February 16, 1931—Slight bleeding from nose. Platelets, 15,000. Bl 
2% minutes. Slight clot retraction. Transfusion 350 cubic centimetres 

February 28, 1931.—Transfusion 500 cubic centimetres. Still slight bl 
nose. March 13, 1931.—Platelets, 51,200. Still same ooze from right nostt rj 
improved. March 23, 1931.—Violent nose bleed today. Platelets, 3,000. Ant 
intramuscularly. March 26, 1931.—Nasal bleeding slight. Petechia have appx 
the skin of the trunk and extremities. Platelets, 57,600. April 7, 103 


had slight bleeding from the nose for past five days. Platelets, 48,000. April 20, 1931 
No bleeding. Patient signed his release from hospital. Platelets, 16,800. May 18, 1931 
No further bleeding. Platelets, 22,400. 

May 8, 1932.—Slight epistaxis on two occasions. Working daily Red | d-cell 
5,100,000; hzmoglobin, 90 per cent.; white blood-cells, 6,800; platelets, 110,400. Ble 


ing time, one minute. 


Case V.—R. V., male, aged two years, seven months, was admitted September 


30, 1931, to the Pediatric Service, University Hospital, Philadelphia, complaini: 
blue marks on the skin. He had been normal until the week before admission wher 
bluish spots appeared on the epigastrium and on the legs. Petechia were present on 
the face and neck. There was a small subconjunctival hemorrhage in the left eve. T! 
teeth were markedly carious. Hzmorrhages were noted in the hard and soft pal 
Red blood-cells, 4,800,000; haemoglobin, 75 per ceit.; white blood-cells, 15,000: platelet 
2,500. Bleeding time, one hour. Clotting time, seven minutes. No clot 


seventeen hours. 

October 2, I93I. Platelets, 3,200. Transfusion, 200 cubic centimetr« Platelets 
after transfusion, 8,000. October 3, 1931.—Platelets, 28,000. Some blood in. stool 
October 5, 1931.—Platelets, 18,000. Transfusion, 140 cubic centimetres. Large purpu 
area on the lateral aspect of left thigh. Whole blood five cubic centimetres given int 
muscularly every third day. October 7, 1931.—Platelets, 12,800; red blood-cells, 4,00 
000; hemoglobin, 100 per cent. 

October 9, 1931.—Splenectomy. Spleen very small. Transfusion roc cubic centi 
metres. Post-operative blood, red blood-cells, 5,200,000; white blood-cells, 41,40 
hemoglobin, 90 per cent.; Platelets, 38,400. October 10, 1931.—Platelets, 234,000 
October 12, 1931.—Platelets, 896,000. October 14, 1031.—Platelets, 540,000. October 
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SPLENECTOMY IN PURPURA HEMORRHAGICA 


2, 1931. Platelets, 326,00 November 4, 193! Platelets, 672,000 Bleeding tin 
eee No further bleeding since operation Discharged 

November, 193! lonsillectomy and teeth extraction. No undue bleeding 
27, 1932.—No bleeding since operation Patient has gained eight pounds 
Red blood ells, 4,000,000 haemoglobin, 76 per cent. ; white blood-cells, 11,900 platelet 
230,000. Bleeding time minutes Clot retractility, normal Clotting 


minutes. 


In order to have some basis on which to judge the results and dangers 


of splenectomy in purpura hemorrhagica we have collected and analyz 
all ot the cases we were able to find in the literature up to 1932 Phe tw 
previous analyses of cases were those of W hipple in 1926!36 of eighty-on 
cases and of Spence in 1928'*° of 101 cases. In Spence’s report the cass 
of Farley and of Lee is the same patient making 100 cases report 

Spence. He also included all but five of Whipple’s eighty-one cas 


that the combined reports of Whipple and Spence contain 105 individua 


cases. We have collected an additional 103 cases from the literature and 


are adding five unreported cases of our own, making a total of 213 case 
upon which our analysis has been made. ‘The data have not always beet 


available for a complete analysis and in such instances the figures given aré 


hased on the cases in which the significant data have been found. 

The cases have been divided into the conventional chronic and acute 
types in order that our figures may be comparable to the previous reports 
Of the 213 cases, thirty-five were classified as acute, 160 as chronic and 
eighteen cases it was impossible to classify the type of purpura. 


Results —Of the 213 patients, twenty-eight died as a result of or short! 


after operation, a mortality for the whole group of 13.1 per cent Spence 
reported 100 cases wit! twenty deaths, a mortality of 20 per cent In the 


113 additional cases there were only eight deaths, a reduction in the period 
1925 to 1932 to 7.05 per cent 


)32 to 7.0% cen ‘he results in the remaining patients may be 


] ‘Cc } eH 
classined as Tollows 


{ ( 150 cases 73 2° 
ve 17 cases 8.0% 

} 0 Cases 2.5% 

I t 6 cases 2.8% 


Cases were classified as cured if they had recovered from their oper 
tions and | no turther bleeding up to the time when the report was made 
This may not be a true picture of the results because at least forty-sevet 
cases were reported within six months from the time of operation, and 
twenty-eight more between six months and a year after splenectomy. The re- 


maining cases were reported as follows 


2 yeatl Iter splenectomy 20 cases 
y 2 spit ecton I2 cases 

1 years after splenectomy 3 cases 
1 Tf eS ry ++ Y ] 
1to S vea r splenectomy I2 cases 
Over « , tras ley wn 

r 5 years atter splenectomy 5 cases 
Unknown time after splenectomy 24 cases 
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ELIASON AND FERGUSON 
To date there have been no large series of cases reported | whicl 
it is possible to evaluate the five-year results. 


Results in Acute Purpura Hemorrhagica 


Acute purpura 35 cases 
Cures 22 cases / i iad 
Improvement I case \ 
Deaths 2 cases 34.3 

These figures are at variance with those of Whipple and Spence. \Whiy 


reported seven deaths in the eight cases of acute purpura with 
and Spence found ten deaths in twelve cases operated upon, 
83.3 per cent. Since his report there have been twenty-two cas 
purpura with only three deaths, a mortality of only 13.60 per cent. in th 
cases reported since 1928. This figure approaches the mortal 

in chronic purpura. It is probable that the decrease in mortality note 


the above figures may be attributed to a tendency to earlier sple1 


especially to an improvement in the preparation of these patients 


tion. 

Results in Chronic Purpura Hemorrhagica 
Chronic purpura 160 cases 
Cures 24 cases—77.5% | oo 
Improved 17 cases—10.6% 
Unimproved 4 cases— 2.5% 
Deaths II cases— 7.0% 
No follow-up j cases xs 


In Whipple's report there were seventy three chronic cass 


six died, a mortality of 8.2 per cent. Spence found a mortality 8 
cent. There has been, therefore, also a reduction in the mort 
for splenectomy in chronic purpura during the period 1928 to 
Results in Unclassified Purpura Hemorrhagica 

Total cases Is 

Cures 10 cases—55.5 

Improved I case 

Deaths 5 cases—27.8% 

No follow-up 2 cases 

If it were possible to accurately classify these cases, it wou 
increase slightly the mortality figures for the so-called acut 
cases. 

In investigating the cause of death, it was found that all but on 
acute cases died either on the operating table or on the day 
There was one patient who lived until the tenth post-operative 
factor of delay in operation, and markedly decreased red bloo . 
hemoglobin was evident in all but two cases, and in these cases th 
blood studies given were those several days or more before operation, 
that it is probable that these patients too were well bled out at the tim 


operation. 
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ELIASON AND FERGUSON 








(13) In eighteen of the twenty-eight cases the cause of death appeared 





to be post-operative shock in a poor-risk patient; less frequent causes wer 
intracranial hemorrhage, operative accidents or post-operative complications 


or incorrect diagnoses. 
(14) One hundred eight cases are collected and analyzed. 


SUMMARIES OF REPORTED CASES OF SPLENECTOMY FOR THROMBOC' 
PURPURA HEMORRHAGICA 
(Not including the eighty-one cases reported by Whipple in | 
or the ror cases reported by Spence in 1928) : 
Case I by Fitz Hugh,” 10925. Female, eight years, chronic (three months Red ; 
blood-cells, 3,600,000; hemoglobin, 52 per cent.; bleeding time, 8 to 30 minutes; plat 
lets, 6,000 to 30,000. X-radiation and sterilized-milk injections did not produce remi 
After splenectomy, bleeding time, 134 minutes; platelets, 74,000 to 273,000. No further 
bleeding but clot remained non-retractile. Reported four months after splenectomy. Cur 
CasE II by Beer,’ 1926. Male, fifteen years, chronic (3% years). Red blood 
2,010,000; hemoglobin, 28 per cent.; bleeding time, 4% minutes; platelets, 10,00 
24,000. X-radiation and transfusions before operation. After splenector bleedi 
time, three minutes; platelets, 22,000 to 4,000. Slight oozing from wound stopped 
tenth post-operative day. Retraction of clot returned. Reported fou irs 





splenectomy. Cure. 

Case III by Beer,’ 1926. Female, seventeen years, chronic (nine months Re 
blood-cells, 5,120,000 to 2,010,000; hemoglobin, 94 to 69 per cent.; bleeding time, fort 
two minutes; platelets, 10,000. Transfusions and radiotherapy before operat \ fter 
splenectomy, bleeding time, seven to two minutes; platelets, 12,000 to 80,000. Bl 
from uterus two weeks after operation. Checked by radiotherapy. Report 
after splenectomy. Cure. 

Case IV by Beer,’ 1926. Male, eighteen years, chronic (2% mont! 
cells, 3,840,000; hemoglobin, 76 per cent.; bleeding time, fourteen minut platelet 
5,000. After splenectomy, bleeding time, 2% minutes; platelets, 130,000 
perfect health. Reported seven months after splenectomy. Cure 

Case V by Beer,’ 1926. Male, thirteen years chronic (four weeks Re 
cells, 3,472,000; hemoglobin, 67 per cent.; bleeding time, ten minutes; platelets, 20,001 





After splenectomy, bleeding time (?); platelets, 550,000. Patient in excellent healt! 
Reported five months after splenectomy. Cure. 

Case VI by Beer,” 1926. Female, twenty-two years, chronic (six months Re 
blood-cells, 1,168,000; hemoglobin, 22 to 33 per cent.; bleeding time, ten n 
lets, 2,500. Transfusions before operation. After splenectomy, bleeding tim 
platelets (?). Died three hours after operation. No autopsy. Death 

Case VII by Falconer and McLachlan,” 1926. Female, ten years, chronic (thre 
months). Red blood-cells, (?); haemoglobin, (?); bleeding time, prolonged; platelets 
occasional. Thrombin injections, calcium lactate, intravenous afenil, transfusions. After 


splenectomy, bleeding time, (?) ; platelets, (?). No bleeding after operation. Rep 
two months after splenectomy. Cure. 

Case VIII by Falconer and McLachlan,” 1926. Female, twenty-eight years, chroni 
(eight months). Red blood-cells, 800,000: hemoglobin, (?): bleeding time. elevet 
fifteen minutes; platelets, scanty. Transfusions before operation. After splenecton 
bleeding time, four minutes; platelets—no apparent increase found. Clinically cured 
Death followed spontaneous delivery of stillborn child two months after operatior 
Reported two months after splenectomy. Cure (?). 

Case IX by Harris,” 1926. Female, eleven years, chronic (three years). Red 
blood-cells, 3,880,000 to 3,260,000; hemoglobin, 85 to 75 per cent.; bleeding time, twenty- 
five to thirty minutes; platelets, 12,500 to 16,600. Packing, transfusion and tampon 
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hefore operation After plenectomy, bleeding time, two to six minutes: plate 
efo perat! 
| | | 
-¢.000 tO 504,000 recurrence. Reported eight months after splenecton 
505, t 


by lodge 1920 Kemale, fifteen years, chroni one year R 
LASE i . , 





; 4 — rt },! ley + 
cells, 3,970, 0 Ot 5,000,000 haemoglobin, ope to 6 per cent viceding time 
utes; platelets, 40,000 t 16,000 ranstusion befor peration After 
bleeding time, [tour I! { platelets, 198,000 tO 1,200,000 Periods reestal 
mally. Reported on r alter operation Cure. 

Case XI by Ket 1926. Female, fourteen years, chronic (seven year 
blood-cells, 1,240,000 to 2,730,000; haemo 05 to 40 per cent.; bleeding tim 
minutes; platelets, 35,000 to 40,000 D and C, radium, transfusions before opet 
After splenectomy, blee time, tour minutes; platelets, 40,000 to 160,000 Pp 
vaining wé und Reported one year after enectomy. Cure 





Red blood-c: emoglobin, ( bleeding time, ; platelets, ( 
chloride, peptone befor eration \iter splenectomy, bleeding time 
24,000 t I 000 t erative emorrhages Rep rted hve mont itt 
tion. ure 

Case XIII by C1 rd and Ogilvie,” 1927 Female, seven and one-half ye 

“onic (tw eal mont! Red blood-cells, 2,500,000 to 3,400,000 ; hzemoglobi 
25 per cent.; bleeding time, thirty to twenty minutes; platelets, 7,700 to 3,000 
fusions. horse serun tramuscular), tonsillectomy, before operation After splene 
ton blee til even to SIx minutes; pl itelets, 40,000 to 21,000 Patient 
well six months after ration. Reported six months after splenectomy. Cure 

Case XIV 1 C1 rd and Ogilvie,” 1927 Female, seven years, chr \ 
months Red blood-c },500,000; hemoglobin, 80 per cent.; bleeding time. twelve 
minutes; platelets, 22,00 ranstusions betore operatio1 After splenectomy, ble 
time, O t tw 1 1 | itelets. 600,000 tO 1,500,000 to 200.000 No purpura 
peration. Reporte: months after splenectomy Cure 

Case X\ ) 1927. Sex (/¢), thirty-six years, chronic (twenty-tw 
ears Red blood-c« 100,000; haemoglobin, 63 per cent.; bleeding time. eight 
es; platelets, 3,800 fusions before operation \fter splenectomy, bleeding 
2 t 11 S p 0,000 ( Ire 

Case XVI by Mar ‘ 1927 Male, eleven years, chron (eight years Red 
blood-cells, 3,500,006 emoglobin, 75 to 40 per cent.; bleeding time, twenty-five to 
thirty minutes; platelets, 25,000 to 15,000. After splenectomy, bleeding time, 1 to 3 
minutes latelets, 880, 250,000. Cure 


Case XVII by Mulle: 1927. Female, twenty-six years, chronic (four months) 


Red blood-ce b bleeding t me, = platelets, 10,000 ft 30,000 
\iter sple me platelets, 100,00 Reported two years after 
splenect nN { r 

Case XVIII | I 1927. Female, twenty-six years, chronic (fifteen vears 
Red blood-cells moglobin, | ; bleeding time, (?); platelets, 5,000 \fter 
splenecton bleeding ti platelets, 160,000. Reported six years after splene 


‘n years Cure. 


7 

Case XX by Schaa 27. Female, nineteen years, chronic (six years ) Red 
blood-cells, 4,000,000 to 4,500,000 hemoglobin, 40 per cent. ; bleeding time, twenty-sever 
minutes; platelets, fe \fter splenectomy, bleeding time, (?) ; platelets, 125,000 
596,000, Next period normal. Cur 


: ‘ 1 , : . : 
CASE XXI by Scha 1927 Female, thirty-five years, chronic (twenty years 
Red blood-cells. ? 


3,000,001 },000,000; hemoglobin, 40 to 75 per cent.: bleeding tim: 
prolonged; platelets, 8.00 Gelatinum, ergotin, calcium solutions before operati 
\fter splenectomy, bleedit time, three minutes: platelets, 300,000 to 92.000 Patient 
well. Reported SIX mont Ite splenectomy Lure 
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Case XXII by Schaak,” 1927. Female, twenty-eight years, 
years). Red blood-cells, 3,000,000 to 4,500,000 ; hemoglobin, 60 to 70 per 
time, twenty to thirty minutes; platelets, 1,000 to 2,000, Protein therap 
months in bed. Gelatinum, calcium before splenectomy. After splen 
time, 4 to 4% minutes; platelets, 115,000 to 400,000. Patient well. Rep 
after splenectomy. Cure. 

CasE XXIII by Ceballos and Taubenschlag,” 1928. Female, thirt 
(nine days). Red blood-cells, 2,440,000; hemoglobin, 34 per cent.; ble« 
longed; platelets, none. Sulpharsenol, lavages, serum, propidon, t1 
operation. After splenectomy, bleeding time, (?); platelets, normal. H 
repeated after operation. Reported 1% years after splenectomy. Cur 

Case XXIV by Emil-Weil and Grégoire,” 1928. Sex, (7), thirt 
(nineteen years). Red blood-cells, 1,883,000 to 4,800,000; hamoglobir 
bleeding time, four to twenty-nine minutes; platelets, (7). Transfusior 
before operation. After splenectomy, bleeding time, I'2 to 6 minutes 
Patient in good condition. Reported four months after splenectomy. ( 

CasE XXV by Gosset, Chevalier and Gutmann,” 1928. Female, a 
(thirteen years). Red blood-cells, 2,305,000; hzmoglobin, 40 per cent 
sixteen to thirty minutes; platelets, 180,000. X-ray of long bones b 
After splenectomy, bleeding time, 244 to 2 minutes; platelets, 264,000 t: 
ing stopped first day. Patient has few nose-bleeds when tired. Cure 

Case XXVI by Green,” 1928. Female, thirty-nine years, chro 
Red blood-cells, 2,000,000 to 4,200,000; hzmoglobin, 48 to 82 per cent 
two minutes; platelets, 70,000 to 500,000, Transfusions and ultra-viol 
After splenectomy, bleeding time, two minutes; platelets, 800,000. Epist 
after operation. Result, unknown. 

CasE XXVII by Gregory,” 1928. Male, aged seven, chron 
blood-cells, 1,705,000 ; haemoglobin, 25 per cent.; bleeding time, hiiteen n 
47,700. Transfusions before operation. After splenectomy, bleeding 
minutes; platelets, 150,000 to 120,000, Patient had one small epistaxis 
cence and two since. Reported ten months after splenectomy. Improve 

Case XXVIII by Jones, H. C.,” 1928. Female, thirty-three years 
months). Red blood-cells, 2,150,000; haemoglobin, 21 per cent.; bleedir 
six to eighteen minutes; platelets, 100,000 to 211,000. Transfusions b 
After splenectomy, bleeding time, five minutes; platelets, 352,000 1 
well. Reported one year after splenectomy. Cure. 

Case XXIX by Kennedy,” 1928. Female, eleven years, chronic (five 
blood-cells, (?); haemoglobin, (7); bleeding time, sixty minutes 
After splenectomy, bleeding time, five minutes; platelets, 430,000 to 50,001 
slight epistaxis six weeks after operation. Condition good. Reported 
splenectomy. Cure. 

Cas—E XXX by Kennedy,” 1928. Female, eleven years, chroni 
blood-cells, (?); haemoglobin, (?); bleeding time, eleven minutes 
After splenectomy, bleeding time, three minutes ; platelets, 640,000 to 2: ¥ 
excellent. Reported four years after splenectomy. Cure. 

Case XXXI by Kennedy,” 1928. Female, six years, acute (thre 
blood-cells, (?); haemoglobin, (?); bleeding time, ninety minutes; pl 
After splenectomy, bleeding time, three minutes; platelets, 316,000 to 280,001 
excellent. Reported three years after splenectomy. Cure. 

Case XXXII by Kennedy,” 1928. Male, ten years, chronic (eight 


blood-cells, (?); haemoglobin, (7); bleeding time, sixty minutes; platelets 


After splenectomy, bleeding time, (?) ; platelets, 372,000. Condition excell 
two years after splenectomy. Cure. 
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Case XXXIII by Kennedy,” 1928. Male, nin 
blood cells, ); heer bit bleeding tim 
After sple! ecto! go f ( telet 

] re + ° ( wre 


itte! 


two years alter sp! 
CasE XXXIV | Kennedy 1928 Male 

weeks). Red blood-c« — 

platelets, 50,008 

No recurre! ine 
Case XXXV by Kennedy,” 1926 Female. « k= “= 

months ) Red_ blood-cell —~ "s 

platelets, 04,000 va 


258,000 No recurrence Reported tw ears afte! ' 
Case XXXVI by Kennedy,” 1928. Female, s 
blood-cells, { het ol ( bleeding time ‘ ‘ 
ooo. After splenect bleedu tin tere , 
208,000. Con 1iti01 ‘ t Re ‘ ‘ Ome 
Case XXXVII |! | 23 i : 
years ). Red blood-c« “em 
300,000 \iter splen leet time 20 ‘ ; 
rpur , Paki, 7 oye ; 


epistaxis OF purpura 


years alter spienect 


Case XXXVIII by Kennedy,” 1928. Female, four years, acut 


blood-cells, heer bin, | bleedi time. twent tes 
, n. bl thi ae 
Alter ope! 101 ICE rr rteen minutes: platelets, 208,000 to 56,000 
ment follow! per Death fol trnaiiiectns = 3 
( 


Case XXXIX by Lesne, Marquezy and Stieffel,” 1928. Femak 


chronic (sixteen ye IX hl ( ‘ 3 400,006 , F 0 , ol 
time, seventeen minut ret ; telets co.c0o. | ood - 
therapy, serum, anthet eptone, calciut — inn | 
splenectomy bleed time, nine to five rt ( telets. 200.00 
Purpura one month att tion. One « P asa 
Reported on ear alt plenecton Improvement 

Case XL by Merklen and Leriche2” 1928. Female, seventeen years 
months ) Red bloo 180,000 hon ’ / — head : 
minutes; platelets, 26,000 to 25,00 lrat ' ; ‘ ee 2 : 
operation After splenector bleedit time. four to ¢ > ee . i 
lets, 18,200 to 200,000 \ bleeding following 1D R ae = 
splenecton \ ( ure 

CasE XLI by P ert 1928 emale. eichteer pee ge es 
Red blood-cells, 1,080,000 emoglobin. 20 pet re ee . 

’ nog 20 per ct lleeding time, thirty 1 : ( 

lets, 18,006 lranstus sal packing. hemostatics befor: cenit A Stes 
tomy, bleeding time, 2 minutes: platelets, 80,000 t oe _ 

5 2 pur spots 
twelfth day. Trace of fom cums fifth and twelfth davs. Otherwise 
convalescence Reported four months after splenectot Cur | ? 

Case XLII by Reuben and Clamar 928 emale. three and one-hal 
(three days Red blood-cells, 3,200,000 to 2,700,000 ecncestieiice. aan ie da 
bleeding time, prolong: platelets. %<.000 to 10,00 mn bt to : 
After splenect my, bleed time } plate lets, 68,000 1 590,000 Patient ope! 
upon tor acute mastoiditis following splenectomy al d complete healing took 


Now well in every respect Yeported eighteen mont! it t 

. I | I | 2 { l ! S alter spienecromy Cure 

Case X] II] by Reuben and Clamar [O26 Male six and ne-halt 

Act . a i ‘ ie i ears 
{ 2 nth » . 4 j 11 
three montns ) Re a-cells 1.500.006 hemoglobi oO per cent bl l 
4s v l, pe nt.; bleet 
hiteen munutes; p itelet 8.000 lranstusions ilpine treatment mill 
nstu p treatments, milk injections 
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adrenalin before operation. After splenectomy, bleeding time, (?); platelets, 385,000 to 
487,000. No recurrence. Reported four months after splenectomy. Cure 

Case XLIV by Reuben and Claman, 
(nine days). Red blood-cells, 3,500,000; bleeding time, twenty minutes; platelets, 40,009 


™* 1928. Female, nine and one-half years, acyt 


to 50,000. “All medical measures,” transfusions before splenectomy. After splenectomy. 
bleeding time, 3% to 45 to 17 minutes; platelets, 43,000—few. Patient clinically cured 
but still has thrombopenia, delayed clot retraction, increased bleeding tim Reported 
three months after splenectomy. Cure. 

Case XLV by Reuben and Claman,” 1928. Male, seven years, chronic (1 ears 
Red blood-cells, (?) ; haemoglobin, (?); bleeding time, seven minutes; platelets, 29.80 
to 124,000. Transfusions before operation. After splenectomy, bleeding time, | 
platelets, (7). Purpuric spots after splenectomy ; also bleeding from mucous membran 


Improvement. 
Case XLVI by Reuben and Claman,” 1928. Male, eight years, chronic (four 
months). Red blood-cells, 3,900,000; haemoglobin, 68 per cent.; bleeding time, three and 


one-half minutes; platelets, 60,000. Transfusion and “other treatment” before operation 
After splenectomy, bleeding time, (?); platelets, 62,000 to 483,400. Condition excellent 
Reported one year after splenectomy. Cure. 

Case XLVII by Rhame,’ 1928. Female, seventeen years, chronic (three months) 
Red blood-cells, 4,272,000; haemoglobin, 85 to 86 per cent.; bleeding time, twenty-five 
eight minutes; platelets, 78,000 to 149,000. Horse serum, nasal packing, calcium chlorid 
transfusion before operation. After splenectomy, bleeding time, three minutes ; platelets 
220,000 to 374,000. Slight bleeding from uterus checked on fourth day Patient 
excellent health. Reported three months after splenectomy. Cure. 

Case XLVIII by Schiassi,“ 1928. Female, forty years. Other data \fter 
splenectomy, no hemorrhagic symptoms. Reported four months after splenecton Cure 

Case XLIX by Stewart,™ 1928. Female, three and one-half years, chronic (one 
year). Red blood-cells, 3,552,000 to 4,530,000; haemoglobin, 61 to 52 per cent.; bleeding 
time, seven minutes; platelets, 50,000 to 22,000. Calcium lactate, ultra-violet radiatior 
transfusions before operation. After splenectomy, bleeding time, one and one-half min- 
utes; platelets, 40,000 to 240,000. No recurrence. Reported three and one-half mont! 
after splenectomy. Cure. 

Case L by Stewart,’ 1928. Female, six and one-half years, chroni sixteer 
months). Red blood-cells, 2,184,000 to 1,345,000; haemoglobin, 70 to 22 per cent.; bleed 
ing time, eight to fourteen to 3% minutes; platelets, 300,000 to 84,000 to 235,000 to 


115,000. Transfusion, liver diet, ultra-violet before operation. After splenectomy, bleed 
ing time, five ‘minutes; platelets, 100,000 to 380,000 to 290,000. Reported five and on 
half months after splenectomy. Cure. 

Case LI by Anschutz,* 1928. Female, forty-two years, acute (two days Ri 
blood-cells, 4,200,000 to 2,460,000; hwemoglobin, 85 to 45 per cent.; bleeding time 
longed; platelets, 32,000. Transfusion before operation. After splenecton bleedin 
time, two hours; platelets, 320,000; r'atelets at one year are 319,000. Reported one year 
after splenectomy. Cure. 

Case LII by Bykowa,” 1928. Male, thirty-one years, acute (four weeks Red 
blood-cells, 4,800,000; haemoglobin, 97 per cent.; bleeding time, (?); platelets, 64,200 
After splenectomy, bleeding time, (?); platelets, (?). Death first post-operative day 


4¢ 1928. Female, fifteen years, chronic (on 


Case LIII by Raine, Yates, and Davis, 
month). Red blood-cells, 1,250,000 to 3,560,000; hemoglobin, 44 per cent.; bleeding 
time, (?); platelets, few—165,000. Transfusions, X-ray before operation After spl 
ectomy, bleeding time, (7); platelets, 87,500 to 375,000. No further bleeding. Reported 
six months after splenectomy. Cure. 

Case LIV by Schaack,"™* 1928. Male, twenty-seven years, chronic. Red bk 
3,220,000 ; hemoglobin, 82 per cent.; bleeding time, two minutes; platelets, 59,000. Alter 
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splenectom) bleed \ } pl atelet 274,000 1 + WA \ I l 
one year after splenecton Cure 
CasE LV by S ick 1928 Female, fort eal t five 
cells, 1,200,000 hzemogs Du 20 per cent bleed y tir r rie . 
900. Transtusion belore operatiot \fiter splenect 9 tit 
100,000 to 350,000. | lly cured. Death fron ¢ ir mont 
CASI L_\ I by W or khaus 1Q26 Mak thirty ears, chron tw 
blood-cell 5,060,001 emoglobin, 74 per cent ble time, 1 1 I 
platelets, 14,000 serul X-ra before operatiol After splenectomy ple 
>) platel te “f 000 1 220.00 Bleeding continues I p itelet t 
bleeding time and ret t Reported three months t é t t 
Case LVII by ‘§ los and Taubenschlag,“ 1920 Female, chron seve 
Red bloo ells en obu bleeding tir Dp! onged platelet OK 
Citrated blood int dial artery second and third days before operat 
splenect n bleeding 1 . platelets, 142,000 1 104,720 No b St 
operation Reporte nths atter splenectom ( re 
Case LVIII Ceball ind iubenschlag [92 Female thirt 
chronic ve n t Red blood-cells $50,000: hzmoglobi ble t 
twenty-! minute telets, scant After splenecton bleeding time ‘ 
ulmost normal. Cure 
CASE | IX bv Ce d ‘Taubens« re 102 emale, twent hive ea 
four months Red | ell 1,700,000 to 2,000,000; hzmoglobin, &85 per cent 
ing time platelet 0,000 tO 5,000 Calcium chloride, glucose, coagul 
fusions, bed inclined | e splenector \Iter splenecton bleeding time 
lets, 214,000 t 221,00 ‘atient was prepared bet re operation s¢ that hzemort 
stopped Lure 
Case LX by Ce iubenschla 1Q2 emale, twenty-five 
. Re bl é 3,000,000 emoglobi bleeding time, eight 1 
elets, 2,34 I ide of mercury before operati After splenector é 
ing time tele 000 to Ie 00. Cure 
Case LXI | 29. Male, five years, cl ic (two months Re 
cells, 1,200,000 to 2,000,000 emoglobi 60 per cent leeding time, sixtee minutes 
platelets, 37,00 before perat \fter splenectomy, bleeding 
: platelets, 210,006 No bleedu ilter operatior Reported five months aft « 
nectomy Cure 
CasE LXIT | TO2 Mal twent Toul ears, acute Red b ‘ S 
1,200,000 t 3,400,006 emoglobi Ss te 70 per cent bleeding time. thirtv minutes 
platelets, 18,000 to 4,000 to 27,000 lransfusion before operation After splenect 
bleeding time norn il telets 100,000 ft Ih0,000 tk 195,000 Patient 11 perte 
Reported three mont ifter splenectomy. Cure 
_ASI LXIT] b kK re! and Genki . LQ20 Mal twenty years chrot ight 
years) Red blo d-« 10,000 Tt 4,500,000 haem o| bit 93 to 00 per cent le 
time, ten minutes; platelets, 2,000 to 15,000 to 9,300. Calcium chloride, autohemother 
apy, horse serum, neosalvarsan, mercury before operation \fter splenectomy, bleeding 
time, 2 minutes | telets, 128.000 to 874,000 to 154,000 Patient well RR te 
13% months after spl \ Cure 
Case LXIV by KK te! 1O2 Male, twelve years, six weeks’ duratior Red bl 
cells, 1,520,000; haemoglobin, 20 per cent bleeding time, twenty minutes: platelets 
66,000, Transfusion before operation. After splenectomy, bleeding time, twelve minutes 
platelets, 78,000 to 120,00 Death three months following operation from mvelos us 


leukeemi: Death 

Case LXV by Kostet 1929. Female, seven years, chronic (one yeat Red | 
cells, 3,400,000; hzemoglobin. 18 per cent.; bleeding time, forty-eight minutes plate 
lets, 15,700. Transfusions before operation After splenectomy, bleeding time, twelve 
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minutes; platelets, 190,000. No recurrence. Reported fifteen months after splenec- 
tomy. Cure. 

Case LXVI by Koster,” 1929. Female, twenty years, chronic (six months Red 
blood-cells, 1,688,000; hemoglobin, 23 per cent.; bleeding time, twenty-three minutes: 
platelets, 30,000 to 20,000. Transfusion after operation. After splenectomy, bleeding 
time, twenty-six minutes, platelets, 350,000. Result unknown. 

Case LXVII by Leriche and Horrenberger,” 1929. Male, eleven and one-half years. 
chronic (six months). Red blood-cells, 5,100,000 to 4,610,000; hemoglobin, 55 per cent 
bleeding time, twenty-three minutes to four hours to 144% minutes; platelets, 86.000 + 
120,000 to 169,000, Calcium chloride, transfusions, X-ray of spleen, nose, buttocks, both 
femurs, coagulen, anthema before operation. After splenectomy, bleeding time, twenty- 
seven minutes ; platelets, 68,000 to 400,000 to 600,000, Patient in perfect health. Rep ted 
8% months after operation. Cure 

Case LXVIII by Litchfield,” 1929. Female, six years, acute (two days Red 
blood-cells, 2,260,000; hzemoglobin, 50 to 45 per cent.; bleeding time, fourteen minutes 
platelets, 30,000 to 80,000 to 25,000. Intramuscular blood injections, transfusions befor 
operation. After splenectomy, bleeding time, (?); platelets, 250,000 to 525,000. Cur 

Case LXIX by Plumier-Clermont and Lambrecht,™ 
half years, chronic (six months). Red blood-cells, 5,000,000; hemoglobin, 80 to 4o per 


1929. Female, four and one- 


cent. ; bleeding time, ninety-three minutes ; platelets, (?) ; ten cubic centimetres propeptons 
5 per cent. intramuscular weekly hemoplastin injections before operation. After splenec- 
tomy, bleeding time, 51% to 3’ minutes; platelets, 800 to 600,000 to 615,000. Reported 
two months after operation. Improvement. 

Case LXX by Quénu and Stoianovitch,”’ 1929. Immediate improvement following 
operation with death eleven months post-operative. Recurrence. 

Cast LXXI by Schaak,’™ 1929. Female, twenty-five years, chronic (nine years 
Red blood-cells, 2,300,000 ; heemoglobin, 80 per cent; bleeding time, twenty-four minutes 


platelets, 8,000. Rontgen-rays and other treatments before operation \fter splenec- 
tomy, bleeding time, (?); platelets, 500,000. Patient well. Cure. 

Case LXXII by Abrahamsen and Meulengracht,’ 1930. Female, twenty-four years 
chronic (two years). Red blood-cells, 1,800,000 to 4,800,000; hemoglobin, 28 to 80 per 
cent.; bleeding time, two hours, prolonged; platelets, 5,000 to 150,000. Transfusions 
before operation. After splenectomy, bleeding time, two to three minutes: platelets, 
90,000 to 603,000 to 17,200. Patient has occasional bleedings. Reported twenty month 
after splenectomy. Improvement. 

Case LXXIII by Abrahamsen and Meulengracht,’ 1930. Female, twenty-two years 
chronic (eight years). Red blood-cells, 1,700,000; haemoglobin, 57 to 30 per cent.; bleed 
ing time, fifteen minutes; platelets, 1,000 to 5,000. Serum, pelvic operation before 
splenectomy. After splenectomy, bleeding time, five to thirty minutes; platelets, 17,000 
to 57,000 to 33,000. Petechia, bleeding on slight trauma. Reported fourteen months 
after splenectomy. Improvement. 

Case LXXIV by Graham,” 1930. Female, sixteen years, acute (two days Red 
blood-cells, 2,400,000 to 3,136,000; hemoglobin, 25 to 48 to 20 to 27 per cent.; bleeding 
time, sixteen minutes; platelets, 31,000 to 40,000 to 136,000. Ergot, transfusions, dilata- 
tion, curettage, packing, thromboplastin before splenectomy. After splenectomy, bleeding 
time, 2% to 1% minutes; platelets, 310,000 to 208,000 to 536,000. Vaginal bleeding until 
fourth post-operative day. Reported five months after splenectomy. Cure 

Case LXXV by Kerlin,” 1930. Female, fourteen years, chronic (eight years 
Red blood-cells, 2,060,000 to 1,780,000; hzmoglobin, 60 to 40 per cent.; bleeding time, 
six minutes ; platelets, 49.000 to 40,000. After splenectomy, bleeding time, (?) ; platelets, 
150,000 to 148,000. Condition good. Reported four years after splenectomy. Cure 

Case LXXVI by Kerlin,” 1930. Female, fifteen years, chronic (eleven years) 
Red blood-cells, 2,120,000 to 1,856,000; hzmoglobin, 65 to 40 per cent.; bleeding time 
10% minutes; platelets, 140,000 to 82,000. After splenectomy, bleeding time, eight min 
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i( \ 
utes; platelets, 136,000 to 260,000, Patient in | Re 
after splenectomy. | 
Case LXXVII by Kerlin,* 1930. Mal | 
blood-cells, 2,720,001 moglobin, 7 per nt ‘ t re . 
48,000, franstusions betore splenecton \iter ryle P 
utes; platelets, (°). Death three hou ter operat 
Case LXXVIII | Kerlin,” 1930 Fema ( 
Red blood-cells, 1,440,000 to 3,448,000; hamog tas 
thirty to six minute platelets, 270,000 to 370,000 to 160,01 tt 
tion transfusion, cal loride elating sa 
time, 3/2 minutes ; platelets, 240,000. Condition kk 
alter splenect my Cure 
Case LXXIX | Marsl 193 Male, fort ’ 
blood-cells, 3,300,000 TO 4,000,00 hemogiol 8 per ‘ 
utes; platelets, 95,000 t 20,001 lransfusions before \ 
bleeding tim to 24% 1 tes; platelets, 135, { Qn ary _ ey 
CasE LX XX by Sa I9%0. ¢ 
Case LXXXI by W yuri IQ 2 male. { 
Red blood-cells, 2,500,00« emoglobin. 25 pe ent hang ; 
lets, 112,000 Transfus before operat After enlanecta: “eo 
utes; platelets, 81,000 to 4,000. O ‘ , . ' 
tive. Profuse menstruat eventh da tt ? c ( 
oozing tron gums ' t improvement XC rte ‘ t 5 
Improvement 
Case LXXXII | burt 3 Male. { ; oo 
months). Red blood-c: {800,000 ; haemoglobin. 75 per a. 
minutes; platelets, 28,00 4,000 1 1 3,000 Tra e operat 
splenectomy, bleeding ti ; platelets, 1,175,000 to 224.0 No ble 
operation. Reported eighteen months after splenecti ( 
Case LXXXIII | Vashburt 1930. Mal ears ronic (thre 
Red blood-cells 3,000,006 emoglobi R e} , hy] S time , : 
platelets, 32,00 Transit s before operat a ent Pear 
platelets, 2,163,000 t 180.000 fesult « , Re , ceew 
tomy Cure 
CASE LXXXIV | Bloomfield 102] Ma : dietits 
months). Red blood- 0.00 : ; = Sh AE eas 
platelets, 9,001 lransf roy liver al tat. om h, i : 
splenectomy blee line tit rolonged. normal] platelets 14.000 t 340.00 eatin 
spleen found Patient , ] irged el ally wel t post , 
mitted six weeks late leath 2 bien ~ nae | 
Death 
Case LXXX\ ct an \ 21 NA ates 
68 per cent bleeding ; . ites lat _e : se tine 
Fluids, stimulants. — Sh ” er an eid, 
fusion before peratior \iter splenecton bleedi time platelets 2.006 
430,000 to 250.000 N 1 irrence Ry ” , anon * nail ( 
Case LXXXVI |} eSanctis a Alle 1021 oe, a bane 
years). Red blood-cells. - 100,000: hzemovlobj; O per cent.: bleediae tine. « 
utes : platelets. 31,000 | sfusions before onet ition After splenect - Ne 
(?); platelets 93,500 t Ro N00 Patient we Cure 
CASE ] AXXY) I] b eSanctis and Aller O21 \f le wal wid os 
chronic (several months Red blood-cells, 550,000; hemoglobin, 28 sor cual 
time, four mit ites: platelet 21.700 1 pan ackion transiision tekire cx 
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After splenectomy, bleeding time, 3/2 minutes; platelets, 85,900 to 302,000 to 244,709 
Patient weathered lobar pneumonia, myringotomy, mastoidectomy. Repeat read 
mitted for epistaxis which gradually becomes less. Condition good. Reported two years 
after splenectomy. Improvement. 

Cas—E LXXXVIII by Donovan,” 1931. Male, fifty years, acute (three da Red 


blood-cells, 3,900,000; hzmoglobin, 69 per cent.; bleeding time, normal; platelets, 80,009 
to 25,000. Transfusion before operation. After splenectomy, bleeding tim« : plate- 
lets, 23,000 to 560,000 to 290,000. No post-operative bleeding. Reported thirteen d 
after operation. Cure. 

Case LXXXIX by Kretzchmar,® 1931. Female, thirty-one years, chi 
years). Red blood-cells, (?) ; haemoglobin, 15 per cent.; bleeding time, twenty minut 
platelets, 30,000. After splenectomy, bleeding time, prolonged; platelets, 500,000. Cli 
cally cured following operation. Recurrence and cure following transfusio1 Reported 
four years after splenectomy. Cure. 

CasE XC by Le Marquand and Mills,” 1931. Female, fifty-two years, acute (on 
week). Red blood-cells, 4,300,000; hemoglobin, 80 to 90 per cent.; bleeding 


platelets, 26,000 to 120,000. Transfusion before operation. After splenectomy, bleeding 
time, (?); platelets, 400,000. Reported six months after splenectomy. Cur: 

Cas—E XCI by McLean, Kreidel and Caffey,” 1931. Acute (one mont Re 
blood-cells, 2,500,000; hemoglobin, 40 per cent.; bleeding time, sixty hours; platelets 
32,000 to 56,000. Transfusion before splenectomy. After splenectomy, bleeding 


(?); platelets, (?). Ligation of aberrant gastric vein. Death. 

Case XCII by McLean, Kreidel and Caffey,” 1931. Chronic (thirtee: 
Red blood-cells, 1,900,000; hzmoglobin, 40 per cent.; bleeding time, ten minutes 
lets, 10,000 to 20,000. Transfusion before operation. After splenectomy, bleeding 
(?); platelets, (7). Bleeding from ninth to twenty-fifth days and death twenty-sixt! 
day. Death. 

Case XCIII by McLean, Kreidel and Caffey,” 1931. Acute (forty-eight hours 
Red blood-cells, 2,800,000; hzemoglobin, 60 per cent.; bleeding time, fiftee: 
platelets, 20,000 to 22,000. Transfusion before operation. After splenectomy, bleedir 


time, (?); platelets, 440,000 to 600,000. Reported two months after splenecton Cure 

Case XCIV by McLean, Kreidel and Caffey,” 1931. Chronic (two years Bleed 
ing time, fifteen minutes; platelets, 10,000 to 16,000. Transfusion before operation 
After splenectomy, bleeding time, (?); platelets, 640,000 to 2,200,000 to 824,000. Curt 


permanent. Reported fourteen months after splenectomy. Cure. 

Case XCV by McLean, Kreidel and Caffey,” 1931. Acute (two weeks Red 
blood-cells, 2,700,000 hemoglobin, 40 per cent.; bleeding time, twenty-four minutes 
platelets, 32,000 to 17,000. Transfusion before operation. After splenectomy, bleedit 
time, (7); platelets, (?). Complete hemostasis at operation, death following. Deat! 

Case XCVI by McLean, Kreidel and Caffey,” 1931. Acute (forty-eight hours) 
Red blood-cells, 3,300,000; haemoglobin, 40 per cent.; bleeding time, 6’ hours: platelets 
36,000 to 56,000. Transfusion before operation. After splenectomy, bleeding time, 
platelets, 328,000 to 1,176,000 to 448,000. Rapid permanent recovery. Reported 
years after splenectomy. Cure. 

Case XCVII by Orloff?” 1931. Cure. 

Case XCVIII by Portis,"* 1931. Male, four and one-half years, chronic (five 


I 


15 1 
per cent.; bleeding time, 82 minutes; platelets, 34,000 to 180,000 to 150,000. Transfusions 
before operation. After splenectomy, bleeding time, four minutes; platelets, 100,000 t 


weeks). Red blood-cells, 1,800,000 to 3,200,000 to 2,400,000; hemoglobin, 30 to 45 to 40 


190,000 to 250,000. No recurrence except one severe nose-bleed five months post-opera 
tive. Reported six months after operation. Improvement. 

Case XCIX by Proctor,”* 1931. Female, forty years, chronic (twenty-five years 
Red blood-cells, 1,000,000 to 4,000,000; haemoglobin, 10 to 45 to 55 per cent.; bleeding 
time, eight to five to seven minutes; platelets, not counted. Transfusions, radium before 
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operation After 
350,000 to 750,000 tO 330,000 to 120,000. Condition good Reported five 
splenecton 


Case C by Rani ind Andersor 1931 Ma four years, cht 


Red blood cells 2 20.000 Tt 4,200,000 heen o| hit - 2 er cent bleed 

forty minutes | atelet 20.000 Th 40,000, 1 ne it nd \ ite plenecton , P 
twenty-five to ten to t { minutes; platelet 68,000 tO 24,000 to 90,00% S 
bleeding unt thirte t iiter operatiol! None s , Reported one 1 ; 

three days atte! spl Cure 

Case CI by § Chit — red | 
: . ' t eed time ite let SO OOF T > ry ly 
MORIN | { 7 
before operat \f enectomy, bleeding time, | silanes at cattle 
No turthe ( a ted s weeks after splenect or 

Case CII by W 31. Female, fourteen years, chro oe 
blood cell } UU,U0"U b 50 pel ent er oO Time 1 irtes 
lets, 16,00 11 be re operat After sple tar hles . 4 
minutes telet 0,000 t 230,000 t 1G0,000 N recurre é Rey t { 
after splenect ( r 

CASE [| | ( | mal tnirt t eat ( t 1 t 
Red blo ells 1 Our cnt I 00.001 ‘ Oo bh 62 t — er cent , , 
up to twenty-three platelet 000 to 6,006 So ease 
After spl ecton ] well I j ears _ ‘ recurrence +f — 
Recurrenc: 

Case CI\ Fereu 022. Male. twent eee 
Red bl De SIEM emoglol O per cent hlee« yr time 2 
venin befor erat ee nee oe i cm . sleisiiiad< dilemalia wal 
to 46,000 t fo, nued bleed . 4 weeks alter operat N ; 
weeks later Keport tes monthe Ser splenectomy —— 

LAS U\ b ind ergusol )32 Male sevel vears cnt three 
years ) Red OOM | 0,000 ta 4,400,006 #2moeg bh ’ Rr per cent hl 
time, I9 31 nute telet 2 OO t 10.000 Tt [40,000 () readmissi 
operation lranstu tra-violet calciun oluconate \ fter splenect my tos 
time, 2 { ge to 7 minutes platelets, 210,000 to 130,000 to 140,000 oe 
seventh post-operative th because of purpuric spots and bleeding from gums Di: 
charged 1! ~ weel } 1 rted twent tw mont] s atter spl lectom\ ( re 


(eight davs Red hy! | ells 1,150,000 hae globin. 7° +; 100 per cent 11 . 
time, one } - platel ‘ 2.500 to 2.800 te 12. Nox Transfusion before —v\ 
After splenect mv. blee time { platelets 233,000 | RoH.000 to TREO | 
lent healt! Reporte even months after operation Cure 

case C\ . by I n and Fergusot [Q32 emale thirty three years 
(three and one-half vear Red blood-cells, 2,040,000 to 1,490,000 to 2,380,000: ha 
globin, 30 to 40 per cent.: bleeding time, prolonged: platelets, 40,000 to 320,000 to 80,00 
Transfusiot antiveni thromboplastin, calcium lactate before ope ration \fter Ssplene 
tomy, bleeding time five t three t one minute platelets, 210,000 to 350,000 Excellent 
result Reported one I ter operatiol Cure 

Case CVIII b | n and Ferguson, 1932 Female twelve vears. acute 2 
months ) Red hlood-cell 1.800.000 to 2.170.00 hemoglobin, 28 per cent ble 
same, thirteer minutes | telets 10,00 tw few to count Nasal pac king, xX T overt 
spleen, thromboplastin, transfusions before operation After splenectomy, bleeding 
time, (7?) platelets 160.000 ft 125,000 ft 160,000 ft 70,000 to 230,000 t 100.000 
Bleeding trom nose third nost perative day probably due te pi king of clots Rep eel 


two vears, three mont] Ris splenectom i 
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THE TUMORS OF THE STERNUM i 
REPORT OF REMOVAL OF A LARGE MEDIASTINAL STERNAL CHONDROMYXoM, 
By Greorce J. Hever, M.D. 


oF CINCINNATI, Onto 


THE intrathoracic chondromas and chondromyxomas include a group of 
tumors arising from the costal cartilages, sternum, costovertebral articul: 


tions and spine (intervertebral discs) which encroach upon the intrathorac: 
space and mediastinum. Pathologically, they comprise two kinds of tumors: 
those which are solid and made up of cartilage (chondromas), and thos 
which are partly solid (cartilage) and partly cystic—the cystic portion coy 
sisting of a ropy, sticky, clear or opalescent fluid or a gelatinous materia! 
Whether these represent two different varieties of cartilaginous tumors or 
whether the cystic variety called chondromyxoma represents a degeneratioy 
form of chondroma is a question I leave for the present outside of this dis 
cussion. From the viewpoint of surgery they have the characteristics 
common that they are circumscribed, encapsulated tumors which in their | 
growth crowd the thoracic or mediastinal structures to one side, do not as 4 
rule invade them, and rarely become firmly adherent to them. Were it not 
then, for the size which they have frequently attained, when patients harbor 
ing them present themselves for diagnosis and treatment, their surgical 
removal should be comparativeiy simple. 

These tumors are not common. In a series of 213 cases of tumor of th 
ribs and sternum (the collected cases of Parham, Lund and Hedblom 


chondromas, chiefly of the costal cartilages, occurred in forty. Of 205 





tumors of the ribs and sternum which I personally studied several years 
ago, 164 (80 per cent.) were tumors of the ribs, thirty-two (15 per cent 
were tumors of the sternum and the remainder (five) scattered. Of th 
thirty-two sternal tumors studied, twenty were sarcomas; two, chondromas; 
three, fibromas ; two, carcinomas, and one each a gumma and chronic inflan 
mation. It is apparent from these studies that the chondromas and chon- 
dromyxomas of the costal cartilages are infrequent and those of the spine 
and the costovertebral articulations quite rare tumors; suppositions which 
are borne out by the fact that in a growing series of intrathoracic new 
growths, I have seen but two examples. 

The first is a large intrathoracic chondromyxoma occupying the uppel 
half of the right thoracic cavity and arising presumably from the costovert 
bral articulations of the fourth and fifth ribs. The case was seen and oper- 
ated upon in November, 1920, and was reported in the ANNALS OF SURGERY 
in 1924. The second, seen and operated upon within the past year, is a 
mediastinal chondromyxoma arising from the sternum and forms the basis 
of this report. The protocol follows: 
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tinued without much change for fourteen or fiftees eal en the tu 
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in the lung (This has since been closely followed and films made May 
that it has increased in size. When first observed it measured on th 
metres in diameter; at the present time, two years later, it measures 2.: 
3 centimetres in diameter. ) 

A diagnosis of mediastinal chondroma arising from the sternum 
seemed doubtful in view of the large size of the tumor that surgical re1 
successful; yet because of the severity of the pain, an exploration with 
removal seemed justified. The patient readily agreed to such an operati 

Operation was performed June 2, 10931, under positive-pressure gas 
anesthesia. Since the larger part of the tumor lay on the right side, a « 
forming a flap was made about three inches from the midsternal line 


subcutaneous tissues were reflected to the right, exposing the pectoral 


was dissected off from the sternum and ribs so as to preserve all muscle p: 





Fic. 1.—X-ray taken before operation The large mediastinal 
crowded the heart to the left The supposed metastasis in the | 
cated by “M.” 
the exception of that portion of it which overlay the external tumor. Thi 
reflected from the costal cartilages, these were freed and divided with a 
to the right of the border of the tumor. The cartilages of the sevent! 
fourth and third ribs were thus divided. An attempt was then mack 
underlying pleura, but it at once become evident that this was fused wi 
mass. The pleura therefore was deliberately opened throughout the 
wound. The anesthetist was able to distend the right lung at will so that 
without anxiety. 
The right border of the mediastinal tumor was immediately broug 


The tumor was so large that we were doubtful whether it was wise t 





attempt 


removal. The lower border of the tumor extended downward to the point of attachment 


of the diaphragm to the xiphoid. Above there was a prolongation of the tumor which 


extended up to the suprasternal notch. However, it became apparent almost 
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THE TUMORS OF THE STERNUM 


. ’ 
il @ the curve ot the tumor t meas red zi ent et 
itineaire af. 68 | ‘ tol 
I¢ centinm ¢ thich ¢ nor Ss i natel as 
sen trom this struct It has perforated t 





ed elevation on the external surface of the bod 


nor is firmly elastic on palpation he mediastinal portion of 
encapsulated, the capsule being a structure which y 
ree millimetres The tumor ha undergone extensive 
ite material consisting of a sticky gelatinous fluid he sol 
sts of cartilage intermeshed with masses of calcificat 


Chondromyxoma. (See Figs. 2, 3 and 4.) Microsco; 


i made consist ot a completely encapsulated mass of tissu 


surrounding areas of myxomatous degenerati 


artilage 






" et lotte xX film to show 
ere and there throughout the section. The m 5 


he patient returned for observation July 1, 1931, at which tim 


ce the operation. The wound is completely 


and teels well 


ion there is a depression due to the loss of the sternut 
depression sinks slightly, and on expiration again moves 
( t in part fills the defect Respiration 1s quiet. The patient s 
spneea. Functionally the loss of the lower two-thirds 
minor matter Under the fluoroscope the chest moves 
he right diaphragm his occupies a high position and is 
doubt that the right phrenic nerve was traumati: during 





ie anterior thoracic wall 
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roughly circular in outline and measures II centimetres in vertical and 10 ntimetres 


in transverse diameters. Most of the defect lies to the right of the mi e. It 





Fic 5 } 
Fic. 5 Antero-posterior X-ray taken ten months after operation. The sup 
the left costophrenic angle (M) has definitely increased in size Shadows along the 
and in the right lung teld suggest metastases 
Fic. 6 Lateral X-ray taken ten months after operatior 


4 


apparent on examination that the sternum has not been entirely removed but 


upper segment remains. All of the lower part of the sternum has been removed dow: 


to the xiphoid. At the time of the operation the costal cartilages of all the lowe1 


Ss 





Fic. 7 Fi 
Fic. 7 Photograph taken ten months after operation showing operative scat 


/ 
Fic. 8. Lateral photograph taken ten monts afte operation to show the depressi 
anterior thorax 


were divided. Since that time they have come together so as to diminisl 


gastric angle. 


X-rays of the chest were taken today. The vital capacity this morning was 1,2 


cubic centimetres, which is rather low, Weight, 106 pounds. 
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the original operation because the left pleural cavity was not opened. Buy 
the mediastinum, the right pleural cavity and the right lung were thoroughly 
» < ‘ Ss 


examined at operation and no evidence of metastases found. Is it possible 
that the numerous nodules in the mediastinum found by Doctor Carter rep. 
resent implantations due to the rupture of the original tumor durin 
its removal ? 


oO 
~ 


DISCUSSION OF TUMORS OF THE STERNUM 


Zinninger (ANNALS OF SURGERY, vol. xcii, p. 1043, 1930) collected the 
cases of tumors of the thoracic wall between the time of my studies (1927) 
and 1930. He found twenty additional cases reported and to this number 
added eight from the records of the Peiping Medical School. He brings the 
total number of tumors of the thoracic wall reported in the literature up to 
266. I have again gone over the literature with special reference to tumors 
of the sternum, and, including tne case I have just recorded, find thirty-eight 
cases which are reported and described as tumors of the sternum. Fifteen of 
them are reported between 1873 and 1890; six between 1890 and 1900; and 
seventeen between 1900 and the present time. The descriptions of th 
earlier cases are often faulty and one is left in doubt whether the tumor 
originated in the sternum or primarily in the clavicle or ribs. As to their 
point of origin in the sternum, seven are said to have arisen in the g! 
nine in the manubrium, two in the gladiolus and manubrium, and one in the 
xiphoid. The remaining twenty are simply described as arising from the 
sternum. One of these almost certainly had its origin in the inner end of the 
clavicle. The pathological descriptions also are often faulty. Thirteen cases 
are simply designated as sarcomas; seven additional cases are described as 
myxosarcoma, one; melanosarcoma, one; fibro-myxosarcoma, one; round 
cell sarcoma, two; and spindle-cell sarcoma, two. The remaining eightee 
cases form pathologically a heterogeneous group: gumma, one; “fibroid” 
tumor, three ; chondroma (including my case), three; carcinoma, two ; hyper 
nephroma, two; “malignant thyroid tumor,” one; vascular tumor or aneurism, 
one; and chronic inflammation, one. In one case (Weinlechner) two appar 
ently different tumors of the sternum occurred in the same patient; one a 
primary chondroma of fifty years’ duration, the other a “colloid sarcoma” of 
three years’ duration. In three cases the pathological diagnosis of the tumor 
is not state-1. 

Of the thirty-eight tumors of the sternum, therefore, nineteen, or 50 per 
cent., are primary sarcomas ; and to this number probably should be added the 
three so-called “fibroid tumors.” Three or possibly four (12 per cent.) are 
primary cartilaginous tumors (chondroma; enchondroma ; chondromyxoma), 
one is a gumma, and one is a chronic inflammatory lesion. The remaining 
seven tumors (18 per cent.) in which a diagnosis is stated are secondary, 
metastatic lesions. Of these, three were pulsating tumors and the primary 
diagnosis was aneurism. In one, the diagnosis of hypernephroma was con- 
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HE TUMORS OF THE STERNUM 
firmed by biopsy, in a second, the diagnosis of hypernephroma was est 


lished by necropsy ; in the third, a positive diagnosis was not estab! 


} It will be scen trom this summary that the pri ry cartilas nou 
of the sternum are rare, the case just described by me being the 





sibly the fourth to be reported 





Of the thirty-« cases, thirty-four were subjected t re 

radical operation, 1 to a biopsy tor diag purpose ¢ 
treatment. One was not treated 

: Of the thirty-four cases subjected to a more or less radical op 

eight died within fitteen days of the operation, and twenty-three re 

In three cases neither the immediate nor late result of the operation is 
Of the twenty-three cases which recovered, three failed to show evidence o 
recurrence from one to two years and were living at the time of the report 
Nine cases presented recurrences trom one month to two years after o1 
tion from which s died In ten cases the en result 18 not ¢&ivet Phe 
single case whic! own trom the reports in the literature to | sul 
vived beyond a two-year period is one, not of tumor, but of chroni 
mation. Of the three cases of enchondroma subjected to operation, one died 


five days aiter operation trom pyemia, and two showed recurrencs O1 
metastases W thin ; ear alter operation. 


A briet summal I the cases ot tumor ot the sternum thus far reporte 








Case I.—H Me r., vol. xi, p. 358, 1878. A woman, aged tw 
with a sa g] lu \t operation the tumor was partiall é 
Details « ( | Neither the imme ite or the late result ‘ r 
operation aré¢ 

Case I] '¢ ntralb. f. Chir., No. 42, 1882 \ woman, aged thirt 
with a sat ma Ot t ternun \t peration the gladiolus, a part of the manubriun . 
the second to the e1 t on the lett and the ends of the cartilages on the ri 
resected. Both inte 1mmary arteries were ligated lhe pericardium was opened 
Both pleura re penings probably small) causing slight respiratory difficulty 
and tachycardia ! gement of the bilateral pneumothorax is not stated Phe 
patient recovered bu ed tw ears later from recurrences in the lungs Paget com 
menting upon thi tates that the patient died one ear after ope 1 
rheumati 

( AS} I] < tar Berlin klin. Wehnschr.. p. 127, 1882 \ man. aged thirt — 
a tumor, later diag gumma, ot the sternum At operation the right ot t 
gladiolus and the tl fourth ribs were resected. One pleural cavity w 
opened. Whether o1 t respiratory or cardiac disturbances followed is not state 
patient recovered { t operatior he late result is not giver 

Case I\ teil Beitrag Kennt. d. Sternal Tumoren, Halle, 1884 \ mat 
aged forty-five, wit ircoma of the gladiolus At operation, the gladiolus and thx 
second, third and fourt bs right and left were resected Che right pleura was O] 
and probably also t ricardium The patient developed an acute pericat 

*The fourth « ive mind that of Gangolph et Tixier in Lyon ( 
vol. il, p. 112, 190 under the title of “Enorme Enchondrome de la fourchette 
sternale Yesectior 1 moitie superieure du Sternum, etc.” Unfortunatel this 
reference at the moment not available 
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pleuritis and died on the sixth post-operative day. The autopsy showed othe: tumors b 

on the fourth rib and metastases in the aortic glands, liver and right kid; ‘ 
Case V.—Bardenheuer: Deutsch. Med. Wchnschr., vol. xi, p. 688, 18 \ womar 

of unstated age with a “fibroid” tumor of the manubrium. At operation the manubri: . t 

two-thirds of the clavicle and the second and third ribs were resected re are | t 

details regarding the opening of the pleura. The patient recovered late result , 

is not given. ; 
Case VI.—/bid.—A man of unstated age with a sarcoma involving tl nubriuy 

but presumably arising from the inner end of the clavicle. At operation the manubriyp 

two-thirds of the clavicle and the first and second ribs were resected The internal 


jugular vein was torn during the operation and the right innominate, subclavyiay 


internal and external jugular veins ligated. The patient recovered from t! eratior 
The late result is not stated. 

Case VII.—/bid.—A patient with a tumor presumably of the manubrium. Th, 
nature of the tumor is not stated. At operation the manubrium was resected. 7) 
patient recovered. No other details given. 

Case VIII.—I/bid.—A patient with a tumor presumably of the manubriun 
nature of the tumor is not stated. At operation the manubrium was 
patient died. No other details are given. 

Case [X.—/bid.—A patient with a tumor presumably of the manubriun The natur 
of the tumor is not stated. At operation the manubrium was resected The patient 
died. No other details are given. 

Case X.—Ilbid—A woman with a retrosternal “fibroid” tumor involving th 
manubrium, part of the gladiolus, the first and second ribs and the inner e1 
clavicle. At operation these structures were resected. The patient recover 
late result is not given. 

Case XI.—/bid—A patient with a retrosternal “fibroid” tumor involving th. 
manubrium, part of the gladiolus, the first and second ribs and the taner end of the 
clavicle. Resection of these structures. The patient recovered. The late result is 
given. 

Case XII.—Jaenel: Inaug. Diss. Erlangen, 1887. A girl of twelve years witl 
sarcoma of the manubrium \t operation the manubrium and the first and s 
ribs were resected. The retrosternal tissues were found involved and were cauterized 
with the actual cautery and nitric acid. The patient recovered. There was no recur- 


rence at the end of one year. 
Case XIII.—Dudon: Jour. de Med. de Bordeaux, June 1, 18900. A woman, twent) 


eight years of age, with an enchondroma of the gladiolus. A previous operation, tl 
details of which are scanty, had been performed twenty-seven months befor: At tl 
second operation, eight months after the first, the manubrium, part of the gladiol 
and the first and second ribs were resected. The wound suppurated The patient 


recovered. The last report indicated recurrences in the pectoral and _ sternomast 
muscles. 
Case XIV.—Mazzoni: Cited by Dudon above. A man, fifty-five years of age 


with a myxosarcoma of the gladiolus. At operation the gladiolus and the second, third 
and fourth ribs were resected. The patient died fifteen days after operation from pneu 
monia. No other details given. 

Case XV.—Graves: Med. News, vol. ixii, p. 241, 1893 A woman, aged forty 
four, with a sarcoma of the gladiolus. At operation the gladiolus and the secon 
fourth and fifth ribs were resected. The history relates that a breast had been removed 
twenty-two months previously for carcinoma which casts some doubt upon the diagnosis 
of sarcoma. The patient recovered from the operation. The late result is not given 

Case XVI.—Doyen: Arch. Prov. de Chir., vol. iv, p. 633, 1895. A man, aged 


thirty-seven, with a sarcoma of the manubrium. At operation the manubrium, parts of 
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sides were removes ( ities recovered + bed | . % 


metastases 





aged twenty- ma ot the ma briu \ ‘ ‘ : 
ne third « tie t if 1 ad one-t re t the cte nu , 
The woun Irate ( itient re vered | here ‘ 
fitteen mont t later re rt ho ble 
Case XIX elk Seaitsi laded: ail | 
and gladi l lhe Vas 3 nda! to l Ma the breast \t 1 
, , ‘ cn Dee , 
a partial resect ) i! i ~ S¢ third r 
plished Phe tient |! ed trom the perat but ( ive 1 nt ite 
L ASI , H We Her t t } Kr ka +] I, Ces ts \\ 


sternum mk I nit ears I the t ra ] 5 

+h . ' rat , ri . ‘ ‘ , ; , . 1 
ot three ( { \ a i r ( ‘ ( é 
{ the tul \ ine W nda HeCce ( ect the pats ci 
fifth post-operative « ! emia 

, ' 
Case XX! kK | 9 1); SO4 \ ma " t ¢ A 
the fifth ribs on bot vere resected. During the operat il pening the 
: . ae 
“five-mark piece ‘ 1 e in the right pleura ere was at first no respirat : 
rdi upset but subss ent dvspna | feeble 1 S nt red } 
Cal Cat i ! r ad 1¢ l ( ipp ec | r a 
At necrops ( { e bi itt wk thu ine 
ve 

Case XXII Ar eit kK ( Dp. 770 A 

vedi rtyic wit ] ' ‘ + mmrerece | 
age tort evi A cK Sa I thie r é t } t 
three DY Tinie el ve timetres nits various diat eters \t peration the 

] } ‘ ‘ } 3) } 
and the firs i i S¢ I ere resected Hotn pleura vere pened during the of 
tion but the size of the ’ s not state No untoward symptoms ( 

“ae ' 
patient cied three da iter operatic 
rus ' 

Case XXIII A man, aged thirty-s = ae | 
goose egg t the ; \t onerat the olad bese d +] e¢ ribe vere , ; 
The pieura 5 | ( itient re vered Dut s Y ent! died frot ' cec 

‘ | ; ‘ 

CAS XXI\ \ n org twe tw wit + spindle ell sarc : 
ot apple) of the sternur At operation the manubrium and the first id ss . 
were resected The lett ira was opened but the size of the opening is not stated 

“ ; ; : : 
upset tollowe The patient recovered and at the expiratio1 f tw ears thet 
evidence ot recurren 

( ASI XX\ ' Inal a red rorty Wit! a npr I yA Sarct Ma " 
terns Shen matings ' 1 4] . ‘ . bennearne f ‘ 
sternum, tf media tne pec ra I Scie Phe Vas ¢ Seve f 
duration and had attai1 the size of a “‘fist At operation the manubriun 
second and t ird ril ert re sected lhe lett pieura Vas opened but 0 list . 
followed Phe patient 1 vered One year later he died from a hzemorrhag: 
recurrence which had 1 ed the siz f a child’s head 

CAsE XXV] Moresti1 Bull. de la Soc. Anat. de Paris, vol. Ixxvii, p. 4 Oz 


A woman of unstated with a sarcoma of the sternu Sow tereinat endl fe 
tated for sarcoma sev ' f previous! Ww 


The result 1 not giver 
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upper ribs were resected. A double pneumothorax was produced during the operatio, 
the effects of which are not stated. The patient developed empyema and died nin, 
after operation. 

Case XXVIII.—Isaacs: Am. Jour. Surg., vol. xxiii, p. 291, 1909. A woman 


ave 

forty-six, with a spindle-cell sarcoma of the sternum (size of hen’s egg) \t operat 
peratic 

the sternum below the level of the second costal cartilage was resected \ pneun 
thorax was produced but no details are given. Pneumonia complicated the conyale 


cence. The patient recovered but presented a recurrence and metastas« mn 
after operation. 

Case XXIX.—Lamphear: Surg., Gynec., and Obst., vol. xiv, p. 61 O12 
woman, aged sixty-one, with a carcinoma of the sternum. At a two-stage operation + 
manubrium and a part of the clavicle were resected. A pneumothorax was not 
duced. The patient recovered. The late result is not stated. 

Case XXX.—Richardson: Brit. Med. Jour., vol. i, p. 985, 1013 \ mat 


ag 
twenty-six, with a chondroma of the manubrium. The tumor was of long duration by 
had recently grown rapidly. At operation the manubrium was resected The patient 
recovered. The late result is not stated. 

Case XXXI.—Le Jars: Le Semaine Med., vol. xxxiv, p. 16, 1914. A 19 
forty, with a sarcoma, four to five inches in diameter, involving the xiphoid. At opera 


tion the xiphoid was resected. The result is not given. 

Cas—E XXXII.—Hedblom: Arch. Surg., vol. iii, p. 56, 1921. A woman, aged 
three, with a tumor of the manubrium. At operation the manubrium was resected. T) 
tumor proved to be the result of a chronic inflammatory process. The patient recover 
There has been no recurrence 


CasE XXXIII.—McLeod and Jacobs: Med. Rec. N. Y., vol. c, p. 979, 10921 


man, aged fifty-four, with a pulsating tumor, the size of “one-half an orange,” iny 

the sternum. A diagnosis of aneurism was first made. A biopsy for diagnostic pur 
poses showed the tumor to be a hypernephroma. No further operation done. T! 
patient died some time later. An autopsy was not obtained. 


Case XXXIV.—/bid—A man, aged sixty-nine, with a pulsating tumor, 3%4 by 
inches in size, involving the sternum. A diagnosis of aneurism was mad The patient 
died some six weeks after coming under observation. The autopsy showed a hyper 
nephroma with a metastasis in the sternum. 

CasE XXXV.—Maingot: Brit. Med. Jour., vol. i, p. 140, 1926. A woman, ag 
seventy-three, with a tumor 3 by 2% inches in diameter involving the manubrium. A 
biopsy showed a “malignant thyroid tumor.” Clinically, there was no _ evidence 
thyroid disease. The result is not stated. 

Case XXXVI.—Griffith: Lancet, London, vol. ii, p. 991, 1902. A patient with 
large sarcoma of the sternum. At operation the sternum from the second to the seventl 
costal cartilages was resected. The growth was not completely removed. A large oper 
ing in the pleura was produced which gave rise to slight shock. The patient recovered 
from the operation but died four months later, presumably from a_ continuance 
the disease. 

Case XXX VII.—Zinninger: ANNALS oF SURGERY, vol. xCii, p. 1043, 193! \ 
Chinese, aged forty-seven, with a tumor the size of a hen’s egg involving the sternu 
The tumor pulsated and was thought to be either a vascular sarcoma or an aneurist 
A radium pack was applied but without improvement. The outcome is unkn 


Case XXX VIII.—Heuer.—See above. 











THE SURGICAL TREATMENT OF MEDIASTIN \L TUMORS 
REMOVAL OF CYSTI AZYGOS LOBE FROM POSTERIOR MI DIASTINUM 
By Stuart W. Harrineron, MJ) 


oF Rocurster, Mix» 


THE incidence ot intrathoracic tumors is pro 


great 
it has ever been, but in recent years they ar cogniz 
quently, due to the marked improvement that has been mad mi 
thoracic diagnosis, especially since the use of Réntgen-ravs 
of these tumors, before the growth has made serious inroads o1 ( 
general condition, has been the greatest aid to their surgical el 
study of such prove cases has Yiven a ditferent conception 
lesion found in this region as well as of the prognosis lhe o 
was that most of these growths were malignant, and that o St 
treatment was justiined, becaus« surgical treatm«e was n extre 
ardous procedure Lhe lack of re sponse 1n sO many oft these cas 
servative treatment has encouraged surgical interv: tion with th 
complete removal of the growth, and the marked 1cem¢ 
of surgical technic | made operative removal elatively safe 
Microscopical study of the le s10ns remove has sl l I ree pe 
of intrathoracic tumors are benign 

A relatively hig! percentage ot intrathorac ic growths have the 
in the mediastinun ecause of the many Iterent tissue elements 
space, it has the potentional possibility of presenting almost 
neoplasm. In my experience of. thirty-< eht ses whicl 
new growths were removed by operation. twenty ee (OL per ce 


in the anterior or posterior mediastinum Microscopical stud 


twenty-three cases d sed that eighteen (78 per cent.) were be 97 : 
of the following typ eight were neurofibromas three of whic] ( 
was lipoid degenet [ wo were cellular fibromas seven were tet 

one of the dermoid type and on presenting su ent organoid stru 

be designated as a parasitic tcetus, and one, the eighteenth. a « ngel 

of the lung he la ise 1S report n this rm Lhe ren 1 é 
tumors of the mediastinum (22 per c wert gnant, of wl ( 
tumor was a squamous-cell epithelios which probably arose | 1 t 
degeneration of a dermoid tumor of the anterior mediastinum: three tumors 
were fibrosarcomas. two ot which were probably primarily beni 

and one, the fifth. was an adeno-carcinoma of intrathoracic thvro Ss 


1 ) 


with erosion of the spine. All mediastinal tumors are potentially m 


The high percentage of benign tumors in this series js probably 
removal of the growth. he fore it had undergone malignant chang 
clinical history of three of the five patients who had malignant tumors su 
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gested that the tumor had been benign at the onset and had undergone 
malignant degeneration. 

Tumors that remain benign often attain enormous size, and may cays 
death from mechanical pressure on the numerous important structures in the 
potential spaces designated as the mediastinum. ‘These structures either 
control, or are closely associated with, respiration; circulation of arterial and 
venous blood and lymph; deglutition, and functional innervation of organs 
lying outside the thorax. Inasmuch as the mediastinum is only a_ potential 
space, growths arising in this region will impinge on the anatomically adja- 
cent structures, depending on the situation of the lesion, such as the lungs, 
vertebre, diaphragm and structures at the base of the neck. Because of th 
important structures contained in the mediastinum it is of paramount impor- 
tance that these tumors be recognized and treatment instituted before th 
growth has caused serious and permanent injury to these vital structures, as 
well as disturbing the function of all the viscera within the thorax 


] 


There is great variation in the subjective symptoms produced by medias 
tinal neoplasms. The symptoms are dependent on the type of growth, but 
more on the situation than on the size of the tumor. They are due to pressure 
or infiltration of the involved or surrounding structures in the region invaded. 


and on the amount and severity of disturbed function of intrathoracic organs 


If the symptoms appear early, it may be possible to make a diagnosis by th 
history and general examination only, but it is extremely rare more than t 
suspect the presence of a tumor on the basis of these observations. Most 


cases can be definitely diagnosed only by aid of Rontgen-rays, whether 
not they produce symptoms, and regardless of physical findings. 

The most common symptoms and signs which cause the patient to consult 
the physician are as follows: Pain; dyspnoea; cough; various degrees of 
cyanosis caused by pressure on the lungs, heart, great vessels or nerves; 
displacement of the heart from pressure; dilatation of the veins over th 
thorax, and distention of the jugular vein from pressure on the superior 
vena cava; dysphagia from extrinsic pressure on the cesophagus ; changes i1 
the voice from pressure on the recurrent laryngeal nerve; unilateral sweat- 
ing and flushing of the face associated with enophthalmus, visual disturbance, 
inequality in the size of the pupils, and ptosis of one eyelid from pressure on 
the sympathetic nerves; nerve pain, root pain, and herpes from pressurt 
erosion of the spinal column and spinal cord; difference in size of the tw 
sides of the thorax ; decrease or absence of motion of one side of the thorax 
during inspiration ; loss of weight ; anorexia; pyrexia, and evidence of pleural 
effusion or empyzma. 

Pain is probably the most significant symptom in the clinical distinction 
between an early malignant lesion and a benign lesion. From malignant 
growths of small size the pain is often very severe, and may be more or less 
constant, but with acute exacerbations at irregu!ar times, usually most severe 
at night. 

senign tumors may often attain great size without producing pain other 
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than a dull ache o1 saci aideaiiune wiclaaiimdial te eee 
Benign, anterior mediastiual tumors usually present re 
toms than benign serior tiuhegs hechune of the esthad achice can 
these tumors are usually fixed 
nig! interior mediastina tumors gy ee Wes 


common benigti a Hastinal tun a is. wl 


duce pain as a Te ut ot inflan 


infections ; the commo s pleut , | 
common grt wths in the posterior mediastinut ire neurohbromas 
fibromas, which m: ttain considerable size without causing pai 

tumor is of the dumb-bell type, caus erosi shan al 
associated root pall ne symptoms rete rable to the «1 inal cord. depet 


on the portion Ot the pine 1 vol ve 


Dyspneea is one of the most common symptoms of benign ot 
tumors, 15 usually pre ent Wit! Cal iG@sions, 111c] i Most no;rice 


exertion. It is caused by pressure on the lungs, particularly 
also by pressure on the heart, great vessels, and nerves. It may be 


or paroxysmal, an otten the only subjective symptom 


Cough is a frequent early symptom of malignant lesions. a 
paroxysmal and of a hoarse or brassy typ lt may be nor produ 
usually IS associatec th expectoratio ot mucus r bloo Ihe 
expectoratiol may he it great diagnosti importance, as in the preset 
dermoid or teratoid rowths which have ruptured into a bronchus. 


expectoration of sebaceous material, hair, and occasionally tumor tissu 


pus from secondai ntectior xpectoration ot this material ( 
at night, and may be associated with violent attacks of coughing a1 
simulating attacks of strangulation 

Horner's oculat ndrome was noted in three cases, in all of which th 
growths were malignant, which would suggest that the syndrome was du 
to malignant infiltration rather than to pressure on the sympathetic nerv: 
have removed seve enign tumors of much larger size from thi 
region in cases in wl ch Horner’s sy1 drome was not present 

The physical sig ire often helpful in determining the presence 
lesion but are unreliable as to its extent or character. Vocal fremitus 
usually be in reas ver the tun or, and with this there is usually at 1 
of definite dullness ai ibsence of breath sounds In the presence of 
mediastinal tumors the heart is often displaced and the sounds are transmitted 


over a wide area. \ t the usual physical signs of 


in the thorax may he 


f 


tumor ot considerable size may be preset 
but produce no evidence either by sym] toms or o1 eeneral examinatio1 


In most instances. the ereatest amount of rmation that can be ex 


pected to be obtained from th clinical history and the physical signs is 


that Oo! the probable presence of a mediastinal tumor. and its approxit te 
situation. ] 


In order to determine accurately the position and size of th 
growth and its relatior tO the normal content ot the mediastinun a1 d 
thorax, resort must be had to 


ates bid GU 


other methods of examination The most 
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important of these is rontgenological examination of the thorax. This should 


be made in the anteroposterior, oblique, and true lateral positions, and jts 
value is greatly enhanced by stereoscopic films. In certain cases, additional 
information can be obtained from rontgenological examination after estab. 


lishment of artificial pneumothorax, after injection of the bronchial tree wit} 
iodized oil, or after introduction into the cesophagus of a preparation of 
barium. Fluoroscopical examination is of value in determining the relation 
of the tumor to the surrounding normal structures, and in determining 
whether it is encroaching on, or is causing, impairment of function of these 
structures. It is also of importance in the differential diagnosis of tumors 
and aneurism. 

Bronchoscopical examination is of value in ruling out the presence of 
primary intrabronchial lesion, or in determining whether there is encroach 
ment of an extrinsic growth on the lung. O£sophagoscopical examination js 
of value in ruling out the presence of a primary lesion of the cesophagus, or 
in determining if there is encroachment of an extrinsic lesion on th 
cesophagus. 

Thoracoscopical examination may be advisable in selected cases of pos- 
terior mediastinal tumor in which the growth projects well into the thoraci 
cavity. In this way, the situation of the tumor can be determined, and 
some instances a specimen of the tumor may be removed for microscopical 
examination. However, in most of these cases, I prefer to perform explor 
atory thoracotomy. In cases of anterior mediastinal tumor, it is rarely, 
ever, advisable. Diagnostic thoracentesis, with an aspirating needle, may be 
justified in certain rare cases, such as when the available evidence is that 
of a cyst adherent to the thoracic wall, or to aid in distinguishing between 
such a cyst and an encapsulated accumulation of fluid in the pleural cavity 
This pgocedure is rarely, if ever, advisable in cases of anterior mediastinal 
tumor, because of the danger of mediastinal infection entailed, in any case, 
at inserting a needle into the mediastinum, and especially because of the 
possible risk of injury to an aneurism of the arch of the aorta. 

In some cases, differential diagnosis of malignant and benign disease 
remains in doubt after all of the armamentarium of modern thoracic diagnosis 
has been exhausted. In some cases of malignant disease there may be 
involvement of the regional superficial lymph-nodes, and one of these cat 
be removed for microscopical examination to establish the correct diagnosis, 
but in many cases there is no enlargement of regional lymph-nodes. In some 
cases of this latter group, in which the tumor is unilateral and the available 
evidence is more characteristic of a malignant growth of the type of lympho- 
blastoma, treatment of the growth with Rontgen-rays is often of diagnostic 
value, for these tumors are radiosensitive and will appreciably diminish in 
size from a week to ten days after irradiation. In cases of benign tumor 
there will be no appreciable change in the size or contour of the tumor 
following irradiation. The differential diagnosis of mediastinal tumor and 
aneurism of the aorta usually can be made on the basis of the clinical symp- 
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toms which are assoc! ted with aneurism, and by means fly 
examination of the thorax fs Gcrcisennieal cociasinaitia 
exercised not to contust the pulsation ail RET Hm 
transmitted pulsation from the arch of the aorta onto the tum 
cases in which the diagnosis cannot be established even after 
methods hav« been ut ed. exploratory eulesidiee rs te Oe 
on the patient's general conditior 

The chic | ] roble ssociater " ; 
mors are concern¢ a a a eo | 


flutter resulting from open pneumothorax, and the difficulty of acc: 
the bony encasement {f the thorax he first of thes laZal 
ereatly diminished by the use of differential air-pressure during tl 
tion. The second is entirely a technical problem, and meth 


are continually being improved and pertecte 


a 

Surgical indications depend on the findings in « st 
are selected for surgical intervention should be placed in the hos 
observation and pre-operative preparation for approxi ately one e¢ é 


operation. After bronchoscopical or thoracoscopical examinatior 


made, the operation should be delayed for at least three to five 
believe that the operative risk is decreased by establishment 
pneumothorax approximately five days before operation, to permit th 
to become accustomed to unilateral partial pul lapse, a 

vital capacity In 1 eries Of twenty-three cases, including 
posterior mediastinal tumors, preliminary artifi eumothotr was 
lished in eleven. In some instances it will be impossible to establis 


pneumothorax because of adhesion of the lw to tl ior, O1 
thoracic wall, which will prevent collapse of the lun; In the pr 
period the patient shoul be given at least 3,000 


daily 


[ preter to use intratracheal anesthesia under positive pressurt 
operated with intrapharyngeal anesthesia, with th sé nas 
positive pressure ot the anesthetic agent, without harmful results 
probable that intraphary1 veal anesthesia would be 1S ctorv 1n 1 S 
in which one pleura vity is opened, but it is neve ssible to det 
before operatio1 ‘i t emergency may arise. or when the Oppos!i 
Cavity may he opens: voidably helieve that esthes bi tral 
insufflation, and administered with apparatus S é essure 
safest method in most cases: this method was us« ost of the 
three cases mentione lhe ancestheti vents were et ivlene 4 
ethylene alone, in all ses. Many of these operations are long a t 
and it is important to ventilate and reéstablish circulation by fully ¢ 


the lung every three to five mit 


pressure used is gauged by 


apparatus. The lung is fully inflated at the 
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suction pump is applied to the intratracheal catheter during its withdrawal 
to remove any mucus which may have accumulated in the trachea 

The surgical approach through the thoracic bony cage depends on the site 
and size of the tumor. ‘To reach anterior mediastinal tumors, it may he 
through the anterior or posterior thoracic wall. Nine of the twenty-three 
mediastinal tumors in my experience were in the anterior mediastinum, Ip 
two of these cases the tumor was approached through the anterior thoracic 


wall, and in one of them the clavicle was cut in order to approach the tumor 
at the apex. In the remaining seven cases, the approach was made through 
the posterior thoracic wall through a posterolateral incision around the verte- 
bral border of the scapula, and entering the pleural cavity through the dee; 
layer of periosteum after resecting one rib. The vertical level of the incisioy 


in the pleura depends on the situation of the tumor ; that is, whether it is high 


or low in the mediastinum. If more exposure is necessary in order to remoy 
the tumor, the ribs can be cut close to the spinal column, both above and 
below the resected rib, together with the intercostal muscles, until sufficient 
exposure has been obtained to remove the growth from its attachment and t 
deliver the tumor through the wound. At completion of the operation th 
cut ends of the ribs are sutured by drilling through them and suturing then 
together with chromic catgut. In all of the fourteen cases in which th 
tumor was in the posterior mediastinum, the posterior approach was used 
prefer this method of approach in all cases of mediastinal tumor, unless th 
tumor causes so much pressure in the anterior mediastinum that the growth 
is firmly fixed to and has caused marked deformity of the thoracic wall. I 
some of these cases it may be advisable to make the incision over the site of 
the tumor. In nineteen cases the tumor was removed by transpleural opera- 
tion. In four cases it was removed by extrapleural operation; two of these 
tumors were removed through an anterior incision, and two through a pos 
terior incision. A posterior, extrapleural operation was attempted in several 
other cases, but such an operation is rarely possible because of adhesions ¢ 
the pleura to the tumor; these were usually so firm that the pleura was ulti 
mately entered before the tumor could be completely removed, thus subjecting 
the patient to all of the dangers of open pneumothorax, and in addition t 
the probability of extensive pleural effusion due to the wide separation of 
the pleura from the thoracic wall. I believe that there is less risk in perform- 
ing an initial transpleural operation in most cases. In all cases, the tumor 
was completely removed in a one-stage operation. This I believe to be th 
operation of choice, for the technical difficulties are usually increased by 
operations in multiple stages, which increase the danger of the operative 
procedure. 

The blood-pressure should be taken every five minutes during the opera- 
tion. When there has been a fall of ten millimetres of mercury in the pulse- 
pressure, physiological solution of sodium chloride or solution of acacia 1s 
given intravenously. If the pulse-pressure drops twenty to thirty milli 
metres of mercury, transfusion of blood is given. 
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Post-opt rative care 1S very important Vaintet ince « 
essential, both wii n the patient 1s on the operating t P } t¢ ; 
The most significant immediate complication is dyspnoea wit! 
this occurs, the patient 1s placed immediately in the oxygen chat 


often proves to be a life-saving procedure, for it tides the pati 


critical period of decreased vital capacity of the lung: his was part 
exemplified in one e, in which a large teratoma was remove 
anterior mediastinul the growth had extended into the right thora 
causing almost complete collapse of the right lung and displacem: 
heart into the left thoracic cavity from pressure. Because of mark 

in vital capacity following operation it was necessary to keep the pati 
the oxygen chamber for three weeks ‘ive attempts were made to ret 
the patient from the « en chamber befor such removal was fir 

plished after the 21 ual decrease of the ercentage o XVeeN Ove 


cases. Later complications are pleural effusion and empyzn 
all cases pleural effusion develops, but in a few of the cases aspirati 
required. In about third ot the cases pleural effusion will disay , 
one aspiration, and in the remaining third it will require repeate : 
The frequency and persistence of pleural effusion lepend on the tvn 
tumor and the amount of trauma to the pleura. In cases of teratoma ( 
effusion is most lik to develoy and may result in empvzema 
complicated the cor escence in five cases ot this series of twenty 
all five cases drainage was accomplished by the closed method. 1) ( 
subsequent open operation was required In one case, convalescence w 
complicated by the evelopment of osteomyelitis of \ rib. with format 
of a sequestrum, for which further resection of the rib and removal 
sequestrum was requil Convalescence was delayed in these cases, 
the patients recovered 

There were thre perative deaths (One patient, who had a neurot , 
died on the fourtl y alter Operation trom pneumonia and an associated 
bloody pleural effusicr Che bloody pleural effusion resulted from diffuse 
oozing from the bed of the tumor where it had been adh rent to the lung 
The adhesions were probably the result of extensive Rontgen theray t 
which the patient h: been subjected prior to her admission to the « 


because the tumor was thought to be n allignant hie tumor did not become 


smaller, and I beli: that any mediastinal tumor which does not under: 
some reduction in s within the first week or ten davs after irradiat 
should not be treated further with Réateterer it sawetion CARAT ; 
contemplated [he second death occurred six days after operation, as a 


result of bronchopneumonia and hzemorrhag‘ into the spinal cord ry 


tumor was a neurofibroma which had been pres nt for more than { 
[he patient was practicall 1] until three to six months befor 
admission. A congenital condition of the heart with coarctation of the aort 


also was present. \t 
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through the vertebre, causing pressure on the spinal cord, with marked 
dilatation of the vessels in the spinal cord. This dilatation of vessels was 


probably primarily due to coarctation of the aorta, and was augmented }y 
pressure from the tumor. Following the operation, hemorrhage developed 
from the vessels in the cord, requiring laminectomy in twenty-four hours 
The erosion of the spinal column in this case exemplified the serious effec 
that benign tumors may have on the surrounding structures, which material) 
increases the operative risk and emphasizes the importance of early remo 

of the growths. The third death took place on the seventh day after opera 


tion, from cerebral embolism. The case was one of malignant degeneratio 
of an anterior mediastinal dermoid. The possibility of malignant degenera 
tion of tumors of this type manifests the importance of early diagnosis ay 
removal. 

Twenty patients recovered from operation; three died subsequent { 


operation; the tumors in these cases were malignant and the patients di 
from recurrence. One patient, whe had a sarcoma which probably originated 
in the vertebra, died five months after operation from recurrence; two | 

tients who had fibrosarcomas, and whose histories indicated benign tumors 
at the onset, died of recurrence, one, two and one-half years after operation, 
and the second, six months after operation. One patient who had a car 
cinoma of the thyroid gland with metastasis into the mediastinum is |i 
at the present time, two years and four months after operation, but has 


recurrence. Sixteen patients, all of whom had benign tumors, are living ar 
completely relieved of symptoms from three months to six years 
operation. 

Cases of benign tumors are the most gratifying from a surgical stand ' 
point, for the risk is not great if the tumors are removed before they hav 
become so large as to cause pressure on the surrounding structures. If the 
patient survives the operation, complete cure is obtained. The frequency 





with which these tumors become malignant is the most significant indication 
for their early surgical removal. Because of the difficulty in establishing 
definite clinical diagnosis, | believe that exploration should be made in all 
cases, unless the clinical evidence is that a hopeless, inoperable cor 
exists. 

Following is a report of a recent case which is of unusual interest becaust 
of the uncommon occurrence of an azygos lobe and the infrequency wit! 


which such a lobe is the site of a pathological process. I have been unable t 
find in the literature a report of a similar case. 

Report oF Case.—A woman, aged thirty-seven years, first came to the clinic Se 
tember 17, 1930, at which time she was found to have a large substernal goitr 
was removed September 23, 1930. In the course of her examination at this time, sh 
complained of an indefinite pain in the upper right posterior portion of the thorax 
Roéntgenological examination (Figs. 1, 2 and 3) revealed fluid in an azygos lobe, th 
upper level of which was between the sixth and seventh ribs. There were no other : 


subjective symptoms. She returned for observation December 31, 1931, at which tim 
she stated that she had done very well following thyroidectomy, until April, 1931, which 
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knife. In several place s the cyst had partially ruptured into the adjacent 


tissue ; these pertorath were repaired by suture L he wer porti 

close to the hilum, was not adherent to the lung and was covered with visce1 pleura 
imilar to that of the lung The cyst extended across the median line, into the left part 
= ‘ hz . 


§ the mediastinum, and then to the left border of the aorta. It was thick-walled, det 
4 

. " - ntimet hint ee Ra egy See ST 
and contained about 750 cubic centimetres {t thick, yellowish, pus-like mate , 
contained a great deal of mucu There was a large bronchial fistula empty 
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Scapuleg . 2? : NS * ; y | e. 
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Fic. 4 Posterior mx t tomy, with resection of posterior two-thirds of sixth rib, and se 
of fourth and fifth ribs [ranspleural exposure of cystic azygos lobe in the posterior mediast.1 
after it had been dissects free from its attachment to the adjacent lung The mucoid 
the cyst had been remove sclosing the large, communicating bronchus in the base f{ the st 
The azygos major veir ‘ rates the cvst fror the idiacent g 


1 


base, in the middle portion of the cyst. This undoubtedly was the bronchus, through 
which the material was removed by bronchoscopical examination, and through which the 
expectorated, pus-like material was flowing [he posterior and left walls of the cyst 
were fused to the hilum of the lung, and the posterior portion was adherent to the 
vertebre as well as to the left pleura and aortic wall The azygos major vein was 
markedly dilated, and was incorporated in the wall of the base of the cyst A bout 
two-thirds of the wall of the cyst were excised. The cavity of the cyst was lined with 


epithelium, and its walls were very vascular and contained remnants of pulmonary 
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tissue. On examination in the laboratory, the walls of the cyst were found to contay 
cartilage and all types of pulmonary tissue, indicating that this undoubted! is a cm 


genital cyst of the lung. The bronchial fistula was closed by suture, and remainiy 
portion of the sac was sutured over the bronchial fistula, after the lini: f the sa 
had been obliterated. It was necessary to repair by suture three areas in the upper 
median portion of the right lung, where the tumor had infiltrated into t ilmonar 
tissue. The right pleural cavity was completely closed without drainag: 


Pathological examination of the wall of the cyst disclosed that it w ed wit 


ciliated, columnar epithelium, and that there were other bronchogenic structures in th 
thickened portion of the wall, at the base of the cyst. 

The patient withstood the operation very well. There was a moderate reactio; 
Temperature was 101° F. and the pulse-rate was 110 on the second day. e pulse 
rate gradually dropped to normal on the sixth day, but on this day there w eradual 
increase in temperature and pulse-rate. Examination of the thorax revealed a_ pleural 


gos 
vein 





Fic. 5 Method of closure of a large communicating bronchus wit 
mattress and interrupted sutures of chromic catgut, and also the meth 
obliteration of the base of the cyst after the ciliated epithelial lining | 
been completely removed The lower end of the communicating rt 
is left open for drainage 


effusion. About 1,000 cubic centimetres of bloody fluid were removed on on 
and found negative to culture. No further aspirations were necessary lhe 
remained fully expanded after the pleurocentesis. (Figs. 6 and 7.) The w 
by primary union. The patient was dismissed from the hospital on the 

day, and from my care on the thirty-eighth day after operation. 


} 


Comment.——This case is of clinical and surgical interest because of the 
infrequency of occurrence of single congenital cysts of the lung which do 
not present symptoms until middle life. The onset of symptoms following 
a respiratory infection indicated an inflammatory type of lesion, and the 
persistence of symptoms of infection after the onset indicated inadequate 
drainage of the cyst. Bronchoscopical examination and aspiration were of 
little value because of the inaccessibility and tortuous course of the com- 
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municating bronchus. None of the lipiodol injected into this by 


reached the cavity of the cyst because, althoug 


200 cubi centimetre 

pus-like material were removed by aspiration, the cyst was ot 
drained. The cyst was easily accessible through the posterior mx 
approach ; it was markedly distended from the enormous pressure 

‘ : ] art ar 17 : ri r : a. 
contained mucoid material. It had partially ruptured into the adja 
in several places \ lhesions between the Cyst and this portio1 Ot 

‘re so firm, and the cyst had penetrated into the substance of the S 

were » fil : . I 


deeply, that it was opened in the course of dissecti 


cyst Was so tense with the mucoid, pus like mate! 


cavity was partially contaminated with its content his 





with physiological sodium chloride solution, and there was no resulting 
tion of the pleural « ity. 
The most important surgical problems were removal of the cvst with 
minimal it jury to the adjacent lung, and treatment of the bronchial fistula 
and base of the evst he base of the cyst was firmly adherent to the 
vertebra and aorta post riorly, and the inferior portion of the cyst communi 
cated with and was in orporated into the lung at the hilum. The large dilated 


vein passed between t 


was tused with the wall of the cyst beneath a pleural fold. There were many 


azygos major le cyst and the hilum of the lung, a1 


filing, 


large vessels in the 


ise of the cyst, which were ligated with mattress sutur 
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After the communicating bronchus had been closed, and the greater portion 


of the cyst had been removed, the lining was removed from the remaining 
base of the cyst, and the walls were approximated so as completely to obliter- 
ate the remaining space, and to aid in sealing off of the bronchus. This 
proved to be satisfactorily accomplished, for there was no pneumothorax 


after operation, and although there was considerable pleural irritation, as ey; 
denced by the extensive, bloody, pleural effusion, only one aspiration was 


necessary, after which the lung remained fully expanded. Complete closur 
of the thorax, without drainage, contributed a great deal toward absence 


] 


serious immediate or delayed post-operative complications, and to rapid 


complete recovery. 


Discussion.—Dr. Howarp LILIENTHAL (New York City) said as to the approa 
used by Doctor Harrington that it is a modification of the one which Doctor Lilienthal 
had devised himself, modeled on the approach of Enderlen, except that Enderlen used 
to remove a big flap of ribs and made a truly gigantic, troublesome ope: 
chest-wall. Doctor Harrington very rarely even divided a rib. He went in between th 
ribs and it is astonishing to see how extensive the exposure can, in this manner 
made. One can work in the chest with both hands and see exactly what he is doing 

Another point to make is this: That if a rib has been excised—a long piece of rit 
it is not always easy to close the pleura after the operation. If one has made a long 
intercostal incision and has supplemented it by the division of ribs, usually posteriorly 
then when it comes time to close the wound by pericostal sutures, one can put the ril 
closer than they were in the normal chest; besides, the pleura can be lifted up betweer 


the ribs and its edges everted, the ribs crowding the surfaces together. 

The author has mentioned malignant degeneration of some of these tumors. Serious 
attention should be called to the fact that this can happen and that patients wit! 
mediastinal tumors—any tumor of the chest, as far as that goes—ought to be operated 
upon. He had had great trouble in gaining consent in a good many of his cases, until 
the patient has been suffering from subjective distress of considerable degree. Valuabli 
time has thus been lost. Certainly if one is going to do anything with a tumor whicl 
is malignant it must be early, and if you would do something to a tumor which wi 
undoubtedly make trouble, either because of its size or its malignancy, the sooner that 
tumor is tackled, the safer will be the operation. Some of those cases that Doctor 
Harrington treated radically are little short of miraculous. I might have been tempted 


to marsupialize one or two of these. I have succeeded by a comparatively minor opera 
tion in doing this and have had the patient remain well for many years witl 
recurrence. 


One can find out whether a case is malignant or not by performing an explorator 
operation, and one will, in rare cases, perhaps, be astonished to find that a patient wl 
case seemed hopeless will get well. 
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THE CANCER PROBLEM IN THE GENERAL HOSPITAL 
By Haroxtp L. Foss, M.D 


OF DANVILLE, PA. 


Tue modern surgeon is finding the treatment of malignant 
. | 7 
disease one of his most important and most difficult problems ( 
with an extraordinary surgical condition, meeting unsurmounta O 
at every step and confronting disheartening results, he finds that, 


methods of diagnosis and treatment have improved tremendously, there is 
still an appalling number of patients suffering from the disease 

so advanced that the outlook is completely and thoroughly hopeless 

rapid increase 1n its in idence, the invariable progressiveness of its course. 
and, with few exceptions, the ultimate fatal termination combin 


absolute failure to discover its cause, render cancer not only the most 
ble problems with wl 


portant, but the most discouraging, of the innumera 


i 


medical science 1s be 

In the hospital with which I am connected (Geisinger } 
eurgical staff has been greatly impressed with the ever-increasing number « 
cancer patients admitted to its service, with the advanced nature of the process 


by the time the patients reach us and, in the majority of instances, with thi 


futility of our treatment \ large number of our beds are a cupied by patients 


suffering from cancer, while much of our time is devoted to the examinat 
these patients or in apprising anxious relatives of the unpromising outlo 


1 1 


Furthermore, long operating lists are often largely made up of procedures 


performed in an attempt to cure or, at least, to alleviate the ravages of 


malignant diseas« Such a state of affairs is to be expected in institutions 
devoted exclusively to the handling of cancer, but the ever-increasing m: 


tude of the problem must be obvious to all those connected with our 
hospitals 
In this connectiol the relative ncidence ot cancer t0 other forms of 


disease among the general admissions in some of out larger hospitals is a 


A 


matter of interest \t Bellevue, with 62,000 annual admissions, 1.6 per cent 
of the patients have cancer. At the Massachusetts General, with 7,436 


m malignant disease: at the 


missions, 7.4 per cent. of the patients suffer fr 
Pennsylvania Hospital, 2.01 per cent.; at the Henry Ford, 3.1 per cent.; at 
the Barnes, 4.9 per cent.; at the Jefferson, 4.04 per cent. I was, therefore. 
led to review our own records with the object of determining the ratio of 


2 weer T wre} | ly | o -< eae 2 2 y 
Cancer to surgical admissions in general especially in rural United States: 


i a 


what fluctuations this ratio has shown; what types of tumors were repr 
sented; what organs affected: and what progress, if any, is bein 
coping with the situation. It seemed to me that such a study might reveal 


857 








HAROLD L. FOSS 


certain facts, representing possibly the relative incidence of the varioys 


pathological types more accurately than a similar study based upon th 
records of a large urban hospital, noted for its study of special forms of 
human affliction. 

Although it is situated in a small community, the hospital with which 


am associated is something of a medical centre for a large rural sectio 


drawing its patients last year from over 400 towns and cities; hence, jts 


patients represent a fairly typical cross-section of those seeking hospitaliza 
tion. 

During the past fifteen years there were admitted to my service 19,707 
surgical house patients and of these 7.5 per cent. suffered from some for 
of malignant disease. When the entire series of 1,478 cases of maligna 
tumors was studied, it was found that, in the order of frequency of ocew 


rence, the parts affected were as follows: 


Breast .. 6s i .. 190 Penis 
Stomach .. ; i Se Vaginal wall 
RAEN. kaid ans ral . 150 Larynx 
Ss ies 77 Spinal cord 
Rectum a oe . Pleura 
Uterus ; . @ Maxilla 
Pancreas ..... ' ace OF ‘Seaip 
I oe nara oak os » Bile duct 
ee . 2 Testicle 
Prostate ae 7 ys a Rib 
Bladder Seas . 43 £x[leum 
ae i se. 
0 Se os a ae Sacrum 
I dari Shas io. ae Tonsils 
eG eras « , gale . 32 #£2xAntrum 
(Esophagus ... .. a3 Orbit 
General abdominal i Parotid gland 
Skin other than face . & Abdominal wall 2 
a .. 0 Chest wall .. 2 
eee Gc. ose oS os Pe. ee | eee 2 
Thyroid BS ahs a et tl Rectovaginal septum 
Mandible phic . 1§ Thymus 
SN ak ce ore weet . 2 Opec tract 
ee ... 12. Retropharyngeal 
Mediastinum ..... sca eae Spleen 
SE 6.5:; 4 bia . ro  Jejunum 
BME Scie se. aoe .. 10  Perineum 
Retroperitoneal ........ ... 9 Humerus 
a eal wh ae bl Gs ce oe Peritoneum 
ere cpatuinats . 8 Omentum 
Gall-bladder ........... — Eyeball 
Rectosigmoid nies Pocine * il Multiple melanoma 
The neoplasms, according to pathological classification, occurred in the 


following order of frequency: 
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Carcinoma 


Epithelioma 


" 4 + 
Sarcoma vA LAC 
Brain and tumor! t vi 
In view of the widespread pro ! e early reco 


treatment Of Cancel In view O1 e enormous amount ol 


the subject imparted to th ymet ot Ww enc to 
human race cance! nscious to a degree heretofore hardly conc 


[ was interested 1n determining what results wet 
in the elapsed time ween the onset of symptoms and. admissi 


hospital. This ta s enlightening ; y the face « ie great « 


effort that has been put torth the result 1s neither highly gratifying the 


; 
profession nor espe encouraging to those groups and agencis 
- ] r +}y; lay ly ‘ ‘ ; ] : 
devoting their lives this exceedingly important phase otf human we 
Each vear, in this country, over 125,000 die from cancer. and w 


well known that tat ore can be accomplished now than was pos 


] ] 
years ago, nothing proaching adequate tre ment s hes 


all these patients, a ta hat applies particularly to those living 


; ' 1 , 
sections While 11 tew centres patients are scientifically handled, t 
are going untreated, or very inadequately treated, largely due to th 
lack of facilities connected with the only source of relief to which thi ( 
sufferer has recou1 the verag¢ oder host ta 

Kor example, 1] rennsyivania, an enlightened state, witl the ( 

1s nal | er ; lect rital i \y rl { 
meaicalt SCIOOL a I { OLUICS| OS] i l L 1716 ( 1 State \ 


death rate tor Cancel is almost louble ll wenty years, ll whi trie 


deaths from cancet t year totalled over 9,000, and in which th 
es . +4 + + ; + i . 
ot living cancer sulteret Is estimated al Out LOO,000, Irom a quest 
sent to the superintendents ot thirty-nine Pennsylvania institutions 
1oo0-bed capacity situated outsiae ot the cities oO} Philadelphia i1 titts 
burgh, I find that 16 per cent. have radium, that less than 50 pe 
7 4 +1 
have deep-therap) l u ( 1] VY 340 cent have y §S 
tumor clint | , 1 i oO ¢ ce 1 tT the < Ice! ce tl 
| ws 

peopie who ive ( l hospit W Tile 5 eT Cenk. oO} the 
cases accord! y 1 | V¢ evel | ( nN val tages . \ 
examinatior 

In an attempt t ermine the degree of uacy of treatment ( 
the . } nitte } 117 "177 ] ; ’ +} nT ' ] ) “17011 11 
tne Cance surrere uu rural sections, the annoying, but mto;rt go, ques 
tionnaire was em] _a study being made ot the entire state ot P 


vania, exclusive of the cities of Philadelphia and Pittsburgh \nsw 


} 
were received trom tortv-seven county medical society secretaries \ 
mary showed that O4 per cent. of the counties no one trained in the 


use of deep X-ray therapy was available and that in 42 per cent. there was 
no one skilled in the us« ot, or possessing, a Sup] ly of radium \bou 
third reported that patients were inadequately treated; although nearly 
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stated that patients were coming for examination much earlier tha; formerh 
- i) 

Blame for any delay was placed about equally upon the patient and ¢ 
7 - = Lilt 

ed 
as those in the gastro-intestinal group and those in the need of radium ond 


family physician. Patients especially lacking adequate care wer report 


X-ray irradiation. 

Similar data were furnished by 170 surgeons scattered throughout the 
state, outside of the two largest cities. Of this group, 17 per cent. reported 
possessing a limited supply of radium, although 59 per cent. reported havin, 
it available in one form or another. Twenty-seven ‘per cent. reported that 
deep X-ray therapy was not available in their respective towns. One-third 
stated that, in their regions, treatment was quite inadequate ; yet over oo 
per cent. stated that patients were reporting much more promptly than here- 
tofore. 

The greatest needs at present were reported as being: 


(1) More perfect cooperation between the family physician and the 
man trained in cancer therapy. 

(2) More men skilled in the diagnosis and treatment of neoplasti 
disease. 

(3) Larger supplies of radium and more deep X-ray equipment, wit! 
men competent to apply these agencies. 

(4) Tumor clinics to which the practitioner can refer his patients wit! 


some assurance that they will be properly handled. 


Patients most in need of more adequate care were reported as bein 


those suffering from carcinoma of the cervix, of the breast, and of the gastro 
intestinal tract. 

This information, which may be considered fairly accurate, casts cot 
siderable light on conditions in rural Pennsylvania, and may be taken as 
indicative of conditions throughout rural United States. That much must 
yet be done before anything like sufficient care is provided these patients 
who suffer from a condition which, next to heart disease, is accounting 
more deaths in the United States than any other affliction, is perfectly 
apparent. While there is an obvious need for more irradiation facilities, it 
must be emphasized that mere acquisition of the physical equipment 1s, 
perhaps, worse than useless, unless it is placed in the hands of those who 
have received the proper technical training in its application. 

Our large city hospitals are well equipped to care for cancer patients 
Indeed, certain hospitals are devoted exclusively to their care. However, 
the institutions in the smaller cities and towns admit the unfortunate car 
cinoma patient along with other general cases, tolerating them, viewing them 
with misgiving and a sense of fatalism, and accomplishing little or nothing, 
chiefly because of the lack of diagnostic and other facilities and because of 
a paucity of men adequately trained in cancer therapeutics. 

The death rate from cancer in the United States per 100,000 of popula- 
tion has shown an increase of from sixty-three in 1900 to ninety-six in 1929, 
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an increast Ol §2 Del ceTit In IQoOo, cance 


cause of deat 


marked increase in Albany; Atlantic City; Lincoln, Neb: 


Rhode Island; Portland, Oregon; Charleston, South Caroli 
Kansas; yet, 11 contrast, a pronounced decr¢ S( as) whi 
adequate explanation, in Canton, Ohio; Erie, Pennsylvania; | 


Missouri; Springfield, Illinois; Trenton, New Jersey 
L'tica, New York Hoffman. 

In England and Wales, from which countries we haves 
analysis of carcinoma mortality and the results of which ar 


formity with those secured from our American records, it ha 


shown that while there has been a pronounced increase in the 
carcinoma of the mouth, cesophagus, stomach, gall-bladder, ri 
lungs, pancreas bladder, and prostate, there has, at the same 

corresponding decrease 1n the incidence of carcinoma of the lip, 


liver, penis, and uteru lo what extent the variations are du 


statistical returns, about which there always may be some just 
ticism, or to local usative tactors, habits, diets, occupations. 


environmental factors, is difficult to determine 

\ recent development in the modern hospital is the tumor « 
patients with malignant disease are admitted and wherein the) 
special attentiot to diagnosis and plan of therapy by a grouy 
meet periodically for the sole purpose of furnishing the best moder 


science can provide Such clinics are, however, to be found 


larger centres, and probably do not reach more than 25 per c: 


, 
ereat arm pati tricken annually with cance he other 7- 
tur t 117 mal) . en] | ita] vwrhicl ‘ ‘ ; 

turn tO OUT Smal rere l lOspitals, Which, 1n Many instances, 
adequately equipped than those of “‘up state’ Pennsylvania, witl 


results that can be expected where no form of treatment. othe 


inadequate surgery, is provided. While it is true that there ar 
states over [,500 ap] roved hospitals : vet less than one third 
516—have deep X-1 therapy equipment ; less than 400 possess 
while but forty-four of the 1,579 have a supply exceeding 300 


New York, as would be expected, has the largest amount 


24,000 milligrams—and Pennsylvania the next, with 10,286 n 


a recent survey, yet uncompleted, made by the Bureau of Mines 


found that seven states had no radium whatever in their hospitals 
in three states no radium whatsoever is owned. In our cities. espe 
with cancer institutions and research laboratories, the supply s 
seventeen such institutions each own 1,000 milligrams or more es 
diagnostic clinics especially concerned with the cancer problen 

are in Massachusetts and New York City. We read of the recent 
ies of radium furnished certain centres: the five grams recent! 
by the State Institute for Study of Malignant Diseases of New 


two grams added to the supply ol the 
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the additional four grams secured by the Department of Hospitals of the 
City of New York, etc., but these added facilities are of no aid to the horg 
of sufferers in the rural sections. 

A phase of the question of the treatment of malignant disease of; 
accounting for the physician’s failure to seek adequate care for his patient 


is a frequent lack of unanimity as to the best procedure, even when ¢h 


patient has come before a group of men of the highest training and broades 
experience. Attendance at a tumor conference conducted by the membe; 


of the staff of some of our hospitals exclusively devoted to the tre atment of 
malignant tumors will quickly reveal that such a lack regularly exists. Thay 
most diametrically opposed views are held by men of equally comprehensiy; 
experience is constantly revealed in the writings of our colleagues. Withi, 
the year two distinguished members of this association have made valuabk 
contributions to the subject of carcinoma of the breast, one holding thay 
irradiation is completely useless as an adjunct in the treatment of this affli 
tion; the other, with equally convincing evidence to support his conclusions. 
that irradiation is of the utmost value and that only the patient who has 
received both pre-operative and post-operative irradiation has been afforded 
the best that modern treatment affords. Recently I listened to a vigorous 
argument between two men of international reputation on the question of 
treatment of primary melanoma. One strongly advocated irradiation; th 
other, only operation. While the majority hold that irradiation is an incon 
parably valuable aid, a few investigators have advanced the hypothesis that 
it is accounting for an increasing incidence of metastasis and should be used 
with much greater caution—perhaps, in certain incidences, not at all. The 
overwhelming difficulties with which we are surrounded in handling thes 
complex problems render differences of opinion not unexpected, but wher 
experts disagree, then it is no wonder that the practitioner to whom 
entrusted the preliminary care of probably go per cent. of the patients wl 
are stricken with cancer, with the all too meagre laboratory and therapeuti 
facilities at his disposal and thoroughly disheartened by past experiences, 
literally throws up his hands when approached by the patient, or, as a soy 
to the patient or the harassed relatives, resorts to some form of thoroughly 
inadequate, often meddlesome, and usually completely futile treatment. 
Cox* has stated: “The average physician lives in the average community 
He sends his patients to the average hospital which lacks facilities and equi 
ment. The results are necessarily discouraging. The experiences encountered 
offer little to the average doctor to build a faith in the possible control of 
cancer and the results in the rural sections are the same, practically, as they 
were twenty-five years ago.” 

If our modern civilization lacks one outstanding need, it is for more ade 
quate provision for the cancer sufferer—not so much in the cities, for 
the deficiency is not apparent, but throughout the rural sections, wherein a 
countless number of these unfortunate humans are the victims of unnecessary 
and immeasurable suffering. Such a state of affairs will continue to exist 
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TEMPORARY BILATERAL ABDUCTOR PARALYSIS WITHOUT 
NERVE INJURY AND TETANY FOLLOWING THYROIDECTOMY 
By Herpert A. Bruce, M.D., F.R.C.S. Ena. 


or Toronto, CANADA 


It wouLp be difficult to conceive a more distressing event following ay 
operation than bilateral abductor paralysis with its accompanying dyspncea, 


alarming alike to the patient and only slightly less so to the surgeon, who 
has the responsibility of devising a speedy measure of relief. 

The case that I am about to report is the first that | have had in an 
experience of thirty years of thyroid surgery, enabling me to appreciate th 
force of Crile’s apt dictum that unilateral abductor paralysis is unfortunate, 
but that bilateral abductor paralysis is a tragedy. 

In Billroth’s clinic, a little more than half a century ago, post-operatiy 
tetany and injuries to the recurrent laryngeal nerve were very common. [; 
thirty-one cases he reported 30 per cent. of nerve injuries. Von Mikulicz, 
who was his pupil, observed the frequent sequele of recurrent nerve injury, 
of tetany and cachexia strumi priva, considered at the time to be largely du 
to rough handling of the tissues and injury of the thyroid nerves, and also 
that the unilateral operation did not relieve the compression of the trachea 
when present, which condition necessitated the removal of the opposite lobe, 
and to obviate these unpleasant complications he devised his operation of 
bilateral resection—the so-called melon schnitt lobectomy, leaving only that 
portion of each lobe which is in relation with the posterior capsule and t 
inferior thyroid artery. He ligated the superior thyroid arteries and the 
superficial branches of the inferior thyroid arteries, freed the anterior and 
lateral surfaces of the trachea, and split the lobe longitudinally, removing 
the melon-shaped section and leaving that portion of the gland and its capsul 
in the groove between the trachea and the cesophagus, and avoided dissecting 
too far posteriorly for fear of injuring the recurrent nerve. This bilatera 
partial resection marked a decided advance in technic and eliminated the 
complications which had previously been too common. With unessential 
modification this procedure has been universally adopted. 


In my case, however, there was no injury to the nerves, as was shown by the { 


that the patient could speak and breathe normally following the operation. She was 
forty-three years of age, and thyroidectomy was performed for a very large adenomatou 
goitre involving both lobes about equally, which had caused frequent attacks of dyspnea 
and loss of voice. Both lobes were removed under novocaine infiltration supplement 


by gas and oxygen, there being no exceptional difficulty met with at the operation. Car 
was taken to leave a layer of thyroid substance in front of the posterior capsule and 
on the inner side. After the removal of each lobe the anterior capsule was stitched 
together. Her voice was normal and there was no disturbance in breathing until thirty 
six hours after the operation when it became noisy and labored, and an examination by 
Dr. Geoffrey Boyd showed both cords fixed in a position of adduction. Oxygen and 
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tions were sed but the dyspnca increas wit ereat stridor : 


steam inhalati 


until twenty t became alarmu ’ tor 
formed. This gave 1m! ate relief but the next day acute teta devel 
we gave calcium intrave and parathyroid extract elied 
Collip’s *Parathormone ind in twent minutes aiter a 
metre her symptoms peared. This was repe pes 
otomy tube was lett weel vhe 1 | 
cords to be moving slight and i six weeks time sn hee: t speal 
of three months she i pletely recovered her voice eemer : 
Wood’ records five es among 425 thyroidectomies at the Bristol Genera 
during the last sevent eal ach cas is Operate ry a differ 
Greene reports fhiltee ases t temporary para sis owing thvroidect 
states that it 1s not ( ly met wit ark ( o ft 
pinching the nerve or stret ng it, or trom pressure by the finger in controlling 
If the nerve is not cut, the function will be restored 1 il 1 few week —_ 
Rankin* reports tw es of temporary abductor paralysis in 4,249 
at The Mayo Clim 
Fowler and Ha ind in 200 cadavers examined that the posterior 
the thyroid g and leit the gland at the postero lateral portiol t its lobe 
directly backwards to t revertebral fascia, thus leaving the posterior surface 
thyroid lobe uncover¢ n dire f with the nm 


Nerve paralysis following thyroidectomy may be due to any of 
1 ° 3 
lowing: 


(1) G&dema or hemorrhage about the nerves 2) Pull on the net 


f 


(when the goitr g rolled out) (3) A finger behind the upper 


(Crile’s view ) \4 i racuiol ioe \ccidental ligation 
When the paral comes on later it may be due to inclusion in s« 


malignant tissue | believe that my case was clearly due to cedema 


tissues surrounding the nerves and compressing them 
It is a fact that the slightest direct or even indirect pressure on thi 
recurrent nerves interferes with nerve conduction and immediately changes 


the voice. New, Judd and Mann® studied the effect of trauma upon thi 
laryngeal nerves at tound that pinching the nerve with a hemostat at 


various points gave paralysis of the cord here was complete restot 


In every case in thirty to sixty days [hat the laryngeal nerves in these 
cases were not injured was proven by tests of the cord immediately follow 
Ing the Ope ration, an lso by the tact that the complication cleared ul 


the course of six wet 

It has been urged that in all cases where a thyroidectomy is contempl 
the vocal cords should be examined before operation as a routine, as it has 
been found in an examination of a large number of persons that about I pet 


cent. have unilateral paralysis of the vocal cord It is advisable that 


cheotomy should be done early following thyroidectomy if abductor paralysis 


develops, because it is not nearly so hazardous a procedure as late tra 
cheotomy, as in the latter case the heart is embarrassed by long labor against 


congestion. 
Although we believe there was no injury to the nerves during operatio1 
and that they suffered subsequently from pressure due to inflammatory 
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cedema, it might be of interest to recapitulate some points in the procedure 
which most surgeons now regard as important for the protection of th 
nerves. After the normal skin incision: 


(1) A vertical incision through the fascia from the level of the laryny 
down to the sternum. 

(2) Separation of the muscles will now expose the capsule of the gland 

(3) Division of the capsule on the tracheal side between forceps, work. 
ing downwards and outwards, taking care to leave a thick covering of thyroid 
tissue to protect the trachea and larynx. When the posterior capsule 
reached, leave a sufficient covering of thyroid tissue to protect the nery 
The posterior part of the thyroid should not be palpated. 

(4) After removal of one lobe get the patient to talk. 

(5) Perfect hemostasis must be secured. Let the patient strain or 
cough to see if there are any open vessels. Catch individual bleeding poin 
without grabbing a large amount of tissue. 

(6) Avoid rough sponging and pulling. 


Now a word about tetany. The parathyroids lie in pairs near the distr 
bution of the inferior thyroid arteries, and are supplied by these vessels 
Tetany may be due to crushing by artery forceps or by tying off this blood 


supply. Halsted, to avoid this, advised ligaturing the branches inside the | 
capsule of the thyroid (which was done in my case). The occurrence of | 
tetany may be also explained as being due to irregular distribution of the 


parathyroids. Crile’ reports five cases of acute post-operative tetany treated 
by intravenous injection of one cubic centimetre of Collip’s “Parathormone, 
three doses of two cubic centimetres resulting in complete recovery 

A chronic form of tetany, due to destruction of the parathyroids by scar 
tissue, may occur, in which case there is a long interval after operation befor 





tetany sets in. The onset may be from twelve hours to four months. Ther 
are two stages in the symptoms. The most acute phase, with spasms of th 
limbs, is obvious. ‘The elbows and wrists are flexed and the hand pronated 
The thumb is opposed to the palm, the knuckle-joints are flexed and th 
other finger-joints are extended, the feet and toes being in plantar flexion 
Severe pain is complained of. In the alternative phase there is no pain 
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RESULTS OBTAINED IN THE TREATMENT OF RAYNAUD'S DIS 
EASE BY SYMPATHETIC NEURECTOMY AND IN THROMBO 
ANGIITIS OBLITERANS BY DESENSITIZATION OF PERIPHERAI 
SENSORY NERVES 
By Artnuur W. Autuen, M.D. 
oF Boston, Mass. 


DurinG the three-and-one-half-year period 


from December 1, 1928, 
May I, 1932, the peripheral vascular diseases at the Massachusetts Genet 
Hospital have been cared for under a special assignment. Four hundred 
thirty-five of these cases, exclusive of varicose-vein patients, have a] plied to 


these, eighty-eight have been classified as throm! 


us for trea 
angiitis obliterans and eighty-eight as vasomotor imbalance. The ren 


number fall into the groups of arteriosclerotic obliterative disease, senile 


diabetic, and diabetes with infection. \ll of these patients have had _ the 
benefit of the general management of peripheral vascular lesions used in our 
clinic and previously reported wo hundred and twenty-five of the ses 
applying for treatment have been sufficiently mild in character for ambulat 
care and these have been treated in the out-patient department. Two hu 
dred and ten required and accepted hospitalization. Inasmuch as we have 


been particularly interested in sympathetic neurectomy in severe 


vanced cases of vasomotor imbalance and in desensitization of peripheral 


sensory nerves in thrombo-angiitis obliterans with painful lesions, it seems 
in order to report our results on patients so treated 
Vasomotor imbalance hese cases fall into two main groups, those with 


apparently primary vasomotor disturbances and range in severity from 


mild multiple phase-color reactions with periods of normalcy to those who 
develop gangrene of the finger-tips or toes. In the other group we have 
conditions complicating the picture in such a way as to suggest a secondary 
vasomotor spasm hese may have scleroderma or arthritis or be secot 


to peripheral injury or infection 

Although there have been some cases of poliomyelitis with secondary 
vasomotor spasm operated upon by Dr. W. J. Mixter, these will not be 
included In this report \l] of the cases subjec ted to sympathetic neurectomy 
are first blocked with novocaine to determine their vas« ymotor re sponse In all 
of these cases the rise in peripheral surface temperature has been above 15° | 
Very rarely has a patient without severe, advanced disease been operated 
upon. Nearly all had open lesions or were incapacitated from the disease 
Various members of the surgical staff associated with the peripheral vascular 
and neuro-surgical clinics have performed the operations. All of the cases 
reported here were operated upon at least twelve months ago. All recur 
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rences that we have seen have come within a shorter period of time, usually, 
four to eight months. The lumbar sympathectomies have usually bee; 
bilateral in one operation. A few of the cervicodorsal operations have bee 


bilateral in one stage, but usually these have been done one side at a tiny 
There has been only one post-operative fatality in the entire roup, and 
was reported before this society in 1930. There have been few post-opera 
tive complications, the most annoying that of a transient neuritis following 
the cervicodorsal operations. 

Vasomotor Diseases—Primary—( Raynaud's ).—In this group, eleven p; 


tients have been subjected to twenty-three sympathetic neurectomies, as fo] 


lows: 
Patients Vasomotor influence returned—failures 
Quadrilateral 2 Cervicodorsal—eleven in six patients 
Bilateral cervicodorsal 4 Vasomotor influence did not 
Bilateral lumbar 2 twelve to forty months 
Unilateral cervicodorsal 3 Cervicodorsal—four in three patient 
Lumbar eight in four patients 
Il 
Sides 
Cervicodorsal 15 
Lumbar 8 
23 , 
Vasomotor Disease—Secondary.—In this group, ten patients have bee 


subjected to fourteen sympathetic neurectomies, as follows: 


Return of No Returt 


Cervicodorsal Lumbar Vasomotor Vasomotor 
Patients Sides Sides Spasn Control 
Scleroderim ......... sy ne eiccomale 3 oO I 2 
Asters. ........ ey re coe 4 O O { 
Post-traumatic pain and swelling...1 0 2 ( 2 
po I oO 2 0 2 
Fibrosis of fingers following infec- 
eee I 2 0 2 
Spina bifida occulta ... accented 0 I 0 
WOM: kas ; ey 10 9 5 3 


Combined table of vasomotor disorders operated upon: 
Cervicodorsal 

Patients Sides Recurrences Xelieved 

Primary disease il 15 11 


Lumbar Sides 


8 oO 8 
Cervicodorsal 
Sides 
Secondary disease 10 9 3 0 


Lumbar Sides 


5 Oo 5 
Totals 21 37 14 23 
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It is interesting to note that none of the lumbar ganglionector 


shown a return of vasomotor influence in the feet. In one of th 

due to anomalous distribution there was failure to completely elin 

ing over the dorsu! ot the toot but this was observed immedi 
g 


the operation and the condition has remained unchanged W 


there are two factors that contribute to the constant results in 


extremity. Most of these operations were done by surgeons who wet 
familiar with abdominal surgery and therefore were better abl 


and remove a sufficient portion ot the sympathetic chain in this re 


most important factor, however, seems to be that in the lumbar 


the ganglia are mort widely separated and have fewer communicatit 
than in the cervicodorsal region [his makes it possible to obtain 
break in the lumbar chain 

It is to be noted that a greater number of the cervicodorsal operations 


were successful in the secondary vasomotor disorders than in the 1 


group It seems logical at this time to suggest this fact as support: 

naud’s original hypothesis of an abnormal central vasomotor control 

cases. Certainly there is a greater tendency on the part of nature to ré 
establish vasomotor tunction in true Raynaud’s disease than in thos« 
which the imbalance may be secondary to local peripheral irritatio1 

the operations on the upper extremity were relieved of all or most 
vasomotor influence tor periods of from four to ten months after opet 
here are definitely more Opportunities 1n this re sion to leave behi 


necting rami, and to fail to remove a sufficient amount of the chai 


manently break the sympathetic influence. Some of our operations in this 
region, especially in our earlier cases, were purposely limited to the first 
and sec | Ansan) nelia and tl , ee Ee nen a ieee 
and second dorsa c ad ana the Communicating trunk, Strangt 4 oug 
one of our most striking results was in a severe primarv vasomotor disease 
with gangrene in which the inferior cervical was not removed In this 
Case there has not beet a return of vasomotor influence Al] of the cases sul 


jected to cervicodorsal neurectomy for the past year and some prior to 


this time have had the inferior cervical, first and second dorsal and al 
municating rami and trunk removed. We hope this will offer more certai 
prognosis and that there will be fewer instances of return of vasor1 

fluence. 

Thrombo-anaiitis Obliterans Severe and advanced cases of throt 
angiitis obliterans wit open paintul lesions have been admitted to the hos 
pital for treatment under the direction of the Peripheral Vascular ( 

All of these cases have had general routine measures in addition t { 
forms of therapy 

In the three-year period from December [, 1928, to December ). 
there have been thirt six ot these advan ed cases in the hospital lwenty 
nine of these were treated by sensorv-nerve desensitization, 1 | 


as advocate 
Smithwick and White, of our clinic Alcohol ; ae 


( ico miection was used 1 7 ‘ 
posterior tibial nerves and in some of the smallet ones, the small nerves 
being crushed or « ut in the others \ll the nerves were seldom don t one 
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sitting, as it has been found that by spacing the procedure a week apart 
there is less disturbance to the border-line circulation. It has been neces. 
sary to take into account rather frequent anatomical variations and obtaiy 


complete comfort before proper dressings could be done and postural-change 
exercises carried out. Also, the maximum benefit of the usually small vaso 
motor element was best obtained in the completely desensitized foot. These 
individuals have had very little difficulty arising from lack of sensation, 
Great care is exercised to prevent ulceration on pressure points by suitable 
arch supports of sponge rubber and leather. None of this group has com- 
plained very much of paresthese. The nerves have regenerated in fron 
four to twelve months—in the later cases return of sensation has more or 
less accurately paralleled healing and return of function. 

Twelve of the twenty-nine cases have required major amputation, due to 
spreading gangrene or infection. Of the remaining seventeen cases where 
healing and return of function have taken place, almost all have lost parts 
of the toes, but all are left with serviceable feet. From previous experience 
it is safe to prophesy that some of these favorable results are probably 
temporary, although many of them have had useful painless extremities 
from one to three years. 

In a series of twenty-one cases of this same severe grade of the disease 
treated prior to the time of desensitization, the percentage of major amputa 
tions was more than twice as great as in the more recent group. 

If palliative treatment is worth while at all in this advanced group, wi 
believe desensitization is indicated for the relief of pain alone, and althoug! 
they are time-consuming, a considerable number of useful extremities are 
saved. 

In a few instances we have attempted to alleviate pain in this group by 
lumbar sympathetic neurectomy, without success. If this procedure has a 
place in the treatment of thrombo-angiitis obliterans, it should be used in a1 
earlier stage of the disease and limited to those cases with a high vasomotor 
index. 
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RESULTS OF OPERATIVE TREATMENT OF CANCER 
OF THE BREAST 
By Frank S. Martruews, M.D 
or New York, N.Y 


Ir 1s purposed to present in this paper the results of operation 
cinoma of the breast both early and late. The surgical operation has beet 


followed, especially in the later years, by X-ray therapy in an incr 


] 


percentage of cases he wisdom of surgical treatment in the 1: 


ite Casi 
well be open to question, some preferring to restrict surgery to what ar 
called “operable cases.” But when surgical treatment is_ selected 
portion ot the cases only, the statistical value of reports is impaired and it 
ceases to be possible to compare the series of different operators.’ 

Cures are S] oken of for convenience, there being no time in the cance! 
patient’s life when it may be said that recurrence is no longer a possibility 


The characteristics of the series which seem to make it worthy of presen 


Second, the follow-up is almost complete 

Third, it is the work of an of an individual rather than a grouy his has 
advantages and disadvantages. 

Fourth. a surgical technic has been followed which is uniform throughout 
the period and has varied only in unimportant details 

Fifth, it is believed that the pathological re 
all cases being made by Dr. F. C. Wood and 
Hospital. 


Sixth, it illustrates a willingness to operate for amelioration of symptoms 


‘ports are deperdable, in nearly 
| . 


lr. L. C. Knox, at St uke’s 


when it is not for the operator’s statistical advantage. 
Seventh, no group has been erected for the inclusion of patients who 
refuse to submit to operation. Operation has at times been postponed but 


no case is recalled in which operative surgery has been absolutely refuse 


Two hundred and twenty-five patients have been operated on during the last 
nineteen years and with few exceptions at St. Luke’s Hospital. Three 
patients have died from operation. In seven cases the clinical diagnosis has 


not been confirmed by microscopical examination. ‘Two patients have died 


*Lewis and Rienhoff' say that of their 950 cases of carcinoma, 7.0 per ct 
were dismissed without operation. Handley”? reports seventy-seven operations of whicl 


1.1 1 


wenty-nine were “itrankly pa liative.’ He then computes a 45 per cent. of three- to sp 
year cures, including a patient who dies of pneumonia, as a non-recurrence. [ 

patients ope rated on contribute to the Statistics, comparison with the statistics 
operators will have slight value for each surgeon will have different views 


constitutes the “frankly palliative” group 
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of carcinoma of the uterus—one of them having it at the same time as 


epithelioma of the breast and the second developing a carcinoma of the 
uterine body from which she died five years after mastectomy without signs 
of local recurrence. If these patients are eliminated, 213 remain for study 
Thirteen of them, though subjected to operation, are recorded as in¢ omplete 


operations, this meaning either that the mastectomy was not of the usual 
extent or did not macroscopically extend beyond the disease. If these were 
eliminated, the number of cases would be exactly 200. These thirteen ver 
advanced cases have all died within a year and no great gain can bé claimed 
for operation. Moreover, it is considered inadvisable to perform palliative 
operations if an open wound rather than a closed one is to be left for th 
remainder of the patient’s days. 

Mortality —Halsted was wont to say that though his operation for 
cancer of the breast seemed extensive and time-consuming, it was accon 
panied by an almost negligible mortality. This has not always been con 
firmed in the practice of other surgeons. Mortality rates of from 1 to 12 
per cent. have been reported. The three deaths constituting the 1.3 per cent 
mortality in this list have been, one from pneumonia, one from deliriun 
tremens on the third day, and one from pulmonary embolus on the twentieth 
day. The pathological department at St. Luke’s Hospital reports a 1.6 per 
cent. mortality for the hospital in breast cancer. White* reports from Roos 
velt Hospital a mortality of 2.9 per cent. Lane-Claypon,* from eight larg 
sritish cities, reports a mortality of just under 3 per cent. among 2,006 pa 
tients. Lewis and Rienhoff' report a mortality of 6.4 per cent. from the sery 
ice of Johns Hopkins Hospital. A short series of cases has recently beer 
reported with a mortality of 12 per cent.® 

One would think that, with present-day operative technic, there should 
be no deaths from shock or hemorrhage, quite rarely from sepsis, and that 
any legitimate mortality should result from such unavoidable accidents 
embolus, apoplexy, myocarditis, etc. 

Follow-up.—The follow-up from 1913 to May 1, 1932, shows 133 patients 
dead, seventy-three living, five living with recurrence, two lost to follow-w 
after remaining well over five years. The total is 213 patients. On fiv 
others there was no follow-up. This accounts for the total carcinomas 
the series (218) and gives a follow-up percentage of patients from 1913 
date of ninety-seven. Klingenstein® reports a follow-up on patients of 
Mt. Sinai Hospital for a period of five years as 75 per cent. Lewis and 
Rienhoff' report a 78 per cent. follow-up from the Johns Hopkins Hospital 

* The material includes one male patient with carcinoma. There are two sarcomas 
one in a patient who died shortly of local hemorrhages; the other with fibrosarcoma 
has remained well over six years. Two patients have survived pregnancy, one of them 
living three years and the other five years thereafter. In neither was there a recurrence 
locally nor in the opposite breast. Contrary to a general impression, the pregnancy 
seems to have been only an incident in the course of the carcinoma. The recurrence was 
in the pleura in one case and in the supraclavicular glands in the other. 
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One occasionally sees attempts to give statistical informati: 
follow-up of 50 per cent. O1 less It would seem as if such statist 
he of little value for they require some form of manipulation eith 
form of assumpuiol to those la king or els Ol sider those toll 
though they constituted the entire material 

Operation.—The operation is the Halsted-Meyer one with th 
tion of extensive n undermining as suggested by Handley 
incision has vari iderably but in the main has resemble 
Halsted Lhe sacril ‘ I ski has heen moderat« and efforts 
made to lose the \ ind without ski oTatting he undermini f 
has extended into rections trom the middle line to the mare 
latissimus dors! muscl he episternal notch has usually but not it 
heen invaded, this depending chiefly on the location of the tumor 
making the incision and bringing the dissection in every directiot 
muscle, thy \levet te ni has then beet 1! variably followed. par 
pectorals at thei ertions and then proceeding with the dissect 
the apex ot the ax! ownward his seems the more logical met 
probabl} iccompanied by less bleeding Lhe attempt has beet 
remove the tissu¢ me prec formerly supraclavicular dissectiot 
employed in a number of cases but has been almost wholly abandon 
belief that very litt , a Xe ES 

Iccu ] That the “cli linssaiten: ail claael 
breast 1s st 1 eserves some modificatiot1 = ; aig 
general practition tement 1s tar trom accurate In the later « 
carcinoma it clos¢ roaches the truth. But in the earliest cases, t 
which we are mo interested as surgeons. the clinical diagnosis 
a . ye it Ss Our connri ed observation t] ‘ P 
( irly Cast t 1S ve te in ossible tO make 1 ce nite diagnosis hy , 
excision.” It is because of the clinical uncertaintv that resort to 
conan diagn S15 | ry frequently been made he tumor 1s first incised 
or excised lor 1 Cl pical and microscopical diagnosis The es 
closed ali tne operatiol 1 roceeded with | rom the diasector’s eee Serre 
it seems rather undesirable to remove the entire breast as thoug! 
benign condait ther roceed with a radical mastectomv whet thy 
tumor is found to b incet [he microscopical diagnosis, thoug!] 
tallible, = show1 If { ditt rence ol opinion among pathologists. . 
umes more accurate than the clinical one In this series, seven cases ve 
been excluded on w h radical mastectomy has been done, the clinical diag 
NnoOsIs Of suspected 1 mancy not he Ing contirmed by the pathological — 
\s far as the tollow ip | is been made on the se Cases, It tends to confirn the 
accuracy of the pathologist’s decision rather than the clinical one in thes 


seven cases 
Lymph-node I) ent Che involvement of nodes has been recorded 

m almost every cas ln 144 patients they were involved and in sixty-eight 

not. This gives a percentage of involvement of 67.3. The absence of 
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volvement is possibly our best factor in estimating a favorable prognosis 
It was found that whereas 67 per cent. is the involvement for the entire 


group, in the cases remaining well ten years or more, twenty-three in number. 
only five had involvement—a percentage of 21.7. This prognostic value js 
not invariable when applied to the individual case, for some without involy: 
ment do conspicuously badly while some with involvement may remain loca] 
in their metastases and with or without subsequent local removals live for 
many years. Of forty-five patients with uninvolved glands operated on over 


five years ago, twenty-nine lived over five years—a percentage of 64.4 

The following is an analysis of freedom from recurrence over a five-year 
period in cases that had no axillary involvement as reported from thre 
sources : 


Case | ( 
Sistrunk and McCarthy (Mayo Clinic)*®................... ~~ 2 
manne CPO MOOSCWEIt Floepital is. woes ccc csiccer ccmesetsces. . "7 
i Com RMSE BSOSDSRE) ...co0.0 sce saves vicceeseceveaee a 15 14 
Bloodgood” rather optimistically states: “The probability of the fiv 


year cure when the glands are not involved varies from 70 to 95 per cent 
according to the type of the cancer.” 

Early Deaths—One-third of the patients in this series have died withir 
two years of the operation. Of those operated on in the last three years 
thirty-six in number—eleven are now dead or living with recurrence—3o.4 
per cent. Of those operated on within the last five years, sixty-two 1 
number, twenty-five are dead or living with recurrence—4o per cent. Other 
surgeons call attention to this high early mortality and the propriety 
operating in these more advanced cases is naturally called into question. But 
there are justifications for it. Of the less important is the fact that th: 
patients have some mental relief from the knowledge that their tumor has 
been removed and that a sloughing sore is removed or prevented. Mor 
important is the fact that now and then a patient with what seems an w 
promising condition goes on with comparative health for a considerable 
number of years. Three such cases in this series have lived seven to eleven 
years. A question of more importance is whether the lives of any consider 
able number of these late cases are shortened by operation. It is my personal 
belief that of this large group not surviving the two-year period, the lengt! 
of life is neither appreciably lengthened or shortened with the exception of 
those who do not survive the operation. 

Death from Intercurrent Disease—In a series of 138 deaths, only nine 
patients are reasonably believed to have died from other diseases than cancer 
—a percentage of 6.5. We find reported hemiplegia, cerebral hemorrhage, 
cardionephritis and acute indigestion. But of these so reported it is certair 
that some at the time of death were suffering also from evidences of cancer 
It seems, therefore, that no great error is introduced into the statistics by 
including these patients among those dead from carcinoma and it simplifies 
the statistical handling. In the preparation of this paper about a dozen cases 
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which we could not follow by other methods were traced at the Bureau of 
Vital Statistics. Of several of these, other causes of death were giver al 
carcinoma, though all of them died within two years of operations and hence 
presumabl) of cance Che most amusing illustration of this com 

our own hospital. A patient returned to our medical ward nine months aftet 


the carcinoma operation, was diagnosed acute pleurisy, discharged as recov 


ered, and is reported at the Board cf Health as having died two mont 


later of pleural carcinoma. In view of the above consideration, no statistical 


account is taken his series ot patients dying with intercurrent disease 
and if five-year cures only are concerned, the error must be very slight. Of 


course, if the patients are followed for ten or fifteen years, the statistical 


error which would be introduced would increase considerably. 

Bilateral Carcn This subject seems rather mystifying. Thirteen 
of the patients have been known to have had carcinoma of the opposite breast 

qa rather larger number than in other series. Lewis and Rienhoff! re 
ported it in 4.7 per cent. ol their cases. In our 218 cases the percentage 1S 
6. or, if one compart em with the total number of patients with recur 
rence of carcinoma, it is thirteen bilaterals in 145 patients, or 9 per cent. 
Seven of the patients are now living. Six have no recurrence on the side 


of the original tumor or had none up to the time of death. In two cases, 


toward the end of life, carcinomatous nodules were present all over both 
sides of the che St 
lo consider the late appearance of the second carcinoma as a metastasis, 


we must assume that at the time of the original operation an embolus had 


reached the opposite breast for the freedom from recurrence on the primary 
side has seemed impressive. What the embolus is doing or what is holding 


it in check for seven, eight or eleven years before its clinical manifestation 


is hard to understand. Nevertheless, we have no pathological basis for belief 


that any one of them showed sufficient difference in type of the two growths 
for the belief that the second breast was involved as a second primary 
carcinoma. There is no evidence of a particularly free lymphatic connection 
between the two mammary glands. Nevertheless, in a number of cases the 
nodule has appeared as a small, discreet one in mammary-gland substance 
without any nodules in the skin or surrounding tissues. It almost seems as 
if the mammary tissue might possess a special susceptibility to cancerous 
emboli. One patient had a recurrence after six and one-half years. The 
glands were not involved at the primary breast operation nor were they at 


the second. In two patients seen just before death, the breast, axilla and 


surrounding skin were filled with metastases, but the region of the primary 


operation was still cleat 


Ry SULTS O ()PERATIO 
; ca Cures 
96 patients—23 livil 3 
Of 23, 18 without elar nvolvement 
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Five-Year Cures 
153 patients—58 living ............ > 
Of 58, 29 without gland involvement. 
Or, deducting 9 incomplete operations 
144 cases—58 living 


cab kek situps enas 10.2 
The nine patients deducted to obtain the higher percentag f cures 
would none of them have been operated on by a surgeon with any idea | 
cure in mind. Some were operated on with local anesthesia. (ne operat 
occupied twenty minutes and none lived over a year. 
TABLe II 
Five-Year Cures 
Last 
Adair (surgery alone) ... iunbdeelsareuhwbeesSUacas 23 8.7 
Lee and Cornell (New York Hospital)... 
Klingenstein (Mt. Sinai) ............... 
Moschcowitz, et al. (Mt. Sinai)”............ , ee Si 
White (Roosevelt Hospital ) eT ae Cee ee ae 157 
Lee (Surgery and pre- and post-operative irradiation) .... {I 
Mathews (Surgery, some X-ray) ie & aes 2 
or 144 40.2 
Adair (Memorial Hospital) (Primary surgery, irradiation or com 
eee APES SENSE fades I 
Lane-Claypon (British cities)*.......... aint 2,000 
Table II presents results of operation with five-year cures as reported ir 
several New York hospitals and in the main the percentages do not differ 
widely for different institutions throughout the country. This seems 
indicate a fairly uniform average type of patient and that ope 
performed about equally well in the different hospitals. lor comparison wit! 


our own hospitals we have inserted the figures as reported to the Ministry 
of Health for Great Britain. “It has been obtained from the surgical pra 
tice at general hospitals of eight of the largest provincial towns 
and Wales. A large proportion of the hospitals are teaching hospitals ai 
are representative of the best work in the country.’* It shows, moreover 
that the operative results without radiation are about the same 
country. 

Location of Recurrences——Under this heading the statistical met} 
been abandoned and replaced by impressions only, for the reason that 
such a large number of cases, especially those with early terminations, the 
patients have drifted away and evidence as to the first appearance 
metastases has been of the hear-say variety. It is extracted from. the 
patient’s friends, from the patient’s physician—often not too disposed 
interest himself in observing the first signs of metastases—and death certil 
cates which have seemed notoriously unreliable as sources of informatio 
Recurrences in the chest, pleura, mediastinum or lung have easily headed th 
list. Metastases in the opposite breast have already been commented upot 

* Of 420 Johns Hopkins cases, known to have died 18 per cert. lived over five years 
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It is interesting ( erve that though the ixillar 1 les re 


i 


axillary metastast ihis tact 1s given special emphasis i ne-( 


statistical report trom Great britain.* Most striking to m 


observation that patients go to their grave with distant meta 
) ~ eT ( ( \ t] the Ve t ' ’ ant +1 
1vIng L 4 } y ik y { t {) (i¢ 
} fs —~T? in ti rim ] ] 
no evidence « ecu ( 1 the scar o mediately derlying tissue 
has been especia riteresting in the case of patients whose me 
appeared first in the opposite breast and has led me to the conclu 
; } } +toae P } 
we are ni Op CTT results D ncreasing the magt 1c¢ 
operatio Vel ( the are I Sk rem definite ut 
| 
gained when the te ecurrence 1s in the chest It is realized tl 
8 SE ‘ =} } | 1) nerat , 1 | . 
opinion ‘ bla Te | 28) I surges S é KNOW 
, , 
operations Sur to e hours, while the perations here 
have usu er eter VV t} our ine I r not heer 
] 1 +} ; ‘ + +} ; 
radical I 0) i. i CCLOTALIS 1 L1¢ being preset e( thy 
1] ; , 
wound being Close early all cases lhe prolongation of onerati 
| ] ; ems ++) ] ++ Pe 
in the cases where ombines ‘ SKIN YTalting, would seem fe 
to a higher operative mortality, as seen in the results of the Johns Hopkins 
, a Ll a 
Hospital series | ind INi¢ on aevote a mnsiderabl part ¢ the 
efforts to proving 1 t the results ot the operations t the Hopkins Lospit 
with extensive skin ret al have been superior to those with closed plastic 
Their argument seet oO me very considerably vitiated by the fact that the 
surgeons ive in the 1 In abandoned it since 1Q25 
he sprea it the sease Irom the original tocus takes place by ne 
, , 
t1 * 1) 11 ; * sscrl crane ; ne .1 1 ] 1 
tion OT Yy eCmpoiu l Vinpnatics alld’ POSSIDI\ blood Vessels $ il thie 
result o erat irgely dep upon whether at the moment 
operation en OlUS CCurred bevond the ocal area EK vidence cle ¢ 
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40.3 per cent., the latter figure being obtained after deducting those yoy 
traced and those dying from other causes than cancer. Similar figures for 
ten-year cures were 25.2 per cent. crude and 28.5 per cent. net. One wonders 
what evidence he had that matters could be improved by abandoning the 
surgical treatment of cancer and resorting to other methods. Probably }y 
had been overinfluenced by discouragements in his own operative material. 
In the government report just mentioned, it is stated that “data are insuff 
cient for any deduction as to the value of post-operative treatment with 
X-rays” and “so far as they go they can hardly be claimed as a great success 
for radiology.” 

At that time the work of Keynes! was too recent as applied to operabk 
cases, and still is, to be used as a basis of comparison between results 
radium and operative surgery. As regards the X-ray treatment of breast 
cancer Lee says,® “The majority of cancers of the breast are relative! 
resistant,” “to deliver an efficient dose one must use interstitial irradiatioy 
Lewis and Reinhoff,’ in their exhaustive study of the operative results 
cancer of the breast, devote a part of one sentence to “the very questionabl 
effect of radiation.” Pfahler'* has recently reported his treatment 
cers of the breast, the number of cases being over a thousand 
employed X-ray almost exclusively. He seems to have no _ hesit 
treating operable cases by this means alone; but as these cases hay 
been confirmed by microscopical examination and rest entirely on his cli 
cal impression, the results are hardly to be used for statistical cor 
with other series of cases. Adair! says that: “As a general rule n 
cancer is not so radiosensitive nor so efficiently treated by any of the irr 
diation methods as cancer in certain other organs, such as carcinoma of the 
cervix and basal-cell epithelioma of the skin,” “the occasional case of man 
mary carcinoma under a few treatments by irradiation completely dis 
appears,’ “in general we have given up our attempts to treat this diseas 
by external irradiation alone. We usually fail with this although ther 
an occasional exception. It requires heavy and prolonged irradiation 
both interstitial and external methods to hold mammary cancer in abeyane 
to the point of a five-year cure.” 

To turn now to the present series of cases, it may be noted that th 
amount of X-ray used in the earlier cases was very small. As time has 
gone on a very considerable portion of the patients have received X-ray 
treatments—usually one treatment before leaving the hospital. After leav- 
ing the hospital, some have disappeared after a treatment or two whilt 
others have remained under observation in our radiotherapeutic department 
for four or five years. We are not in a position, then, to draw compariso® 
between cases so treated and those treated by surgery alone. Of twenty 
two patients now well and operated on prior to 1923, eight cases had X-ray 
and fourteen had none. But of the eight patients several only received 
their X-ray some years after operation. In two or three this was give! 
after a small recurrence. There is little evidence, then, that the X-ray has 
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Lee’s'* best results after five years are recorded for pre-operative 
diation, surgery, and post-operative irradiation combined, th« 


cases being forty-one and the percentage of five-year cures 39 


considered, their results seem no great advertisement for their varyy 


methods of applying irradiation as compared to routine operative sure 


in unselected cases. 


Impressions which may need revision with time are: 


(1) The cures from cancer of the breast are not proportionat: 
time devoted to operation or to the extent of the local mutilation 

(2) Improvement in results in the future is not to be hoped 
ing our surgery more radical. 

(3) Irradiation by the different methods at present in use h: 
onstrated a replacement value as compared to surgery. 

(4) Cures depend on earlier operation of reasonable extent 
more on a mystical something which pathologists are now ex; 
which is spoken of as the biology of the tumor. 


A series of 218 unselected cases of carcinoma of the breast " 
submitted to operation. In 67 per cent. of these the axillary nodes 


involved. In thirteen patients the operation is recorded as incomplete, 


in several others supraclavicular glands were involved. 23.9 per cent 


the patients operated on over ten years ago survived the ten-year 
some of these are now living from ten to nineteen years from tl 


yperation. 37.8 per cent. of a series of patients, which includes 


not usually classed as operable, have passed the five-year period 
compare favorably with those of well-known operating surgeons 


quite as good as the results of those who largely replace surgery 


tion. I have no intent to replace operative surgery in operable cases b 


form of radiation, but hope to continue the operative treatment with as mi 


aid from radiation as the methods now in use or to be developed 1 
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WHEN SHOULD IRRADIATION WITH RADIUM OR X-RAY 
PRECEDE OPERATION OR BE EMPLOYED 
WITHOUT OPERATION? 

By Joserpu Coit BLoopGoop, M.D. 


or Battimore, Mp. 


Tuis title was chosen, the paper planned, and much of my evidene 
accumulated some time in January, 1932, but very shortly after an invitation 
came to present a paper in Paris on April 26 before the French League 


Against Cancer on the activities in this country for the control of cancer 
As I accepted this invitation | was compelled to drop further study of the 
material for my paper to be delivered before the American Surgical Associa- 
tion in May. On arriving in London, after ten days’ study of the radium 
problem in Paris, | was so much impressed with the work of London sur 


geons in their treatment of cancer of the breast and cancer of the mouth 


and larynx with interstitial needles containing radium salts, that I post 
poned my return home and cabled the American Surgical Association my 
inability to present my paper in person. In response to an urgent message 
from the ANNALS OF SURGERY inquiring about the paper for publication, | 
am writing a very brief report, but this will include my observations 
Paris and London, my wider reading of the literature while abroad and the 
careful study of the splendid, even remarkable, report of the Royal Commis. 
sion of the Province of Ontario on the methods of the treatment of the sick 
with X-rays and radium. 

For some years, after a very large experience with sarcoma of bone, | 
have urged that irradiation with deep X-rays should precede biopsy or any 
further operation, when the X-rays suggest malignancy. The chief reason 
for trying irradiation first for sarcoma of bone is that in a certain number 
of cases cures have been accomplished—not many, but a few, and among 
these cures are not included the cases of benign giant-cell tumor. The deey 
X-ray therapy is available all over the country, so there is no difficulty 
beginning the treatment at once and in giving the patient the benefit of 
full trial while the diagnostic survey and consultation are going on. In on 
of my own cases in which there was great difference of opinion as to the 
nature of the disease, even after biopsy, the boy’s limb was saved by pushing 
deep X-ray therapy to its limits. We have not had sufficient experience to 
state that a four-gram pack offers any more than deep X-ray therapy, but | 
have records of three cases in which smaller amounts of radium were 
employed. In one case in which there was no biopsy, the patient 1s living 
eleven years after treatment. Then there are two cases in which the biopsy 
demonstrated that the tumor was a small, round-cell sarcoma of the Ewing 
type. One of these patients is alive and free from recurrence six years, 
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and the other lived four years without local recurrence, but succumbed t 
metastasis to the lung. I have discussed this again and again in the litet 
ture. The evidence is summarized in two chapters in Geschickter’s bos 
hone tumors published by the American Journal of Cancet 

I repeat and emphasize that, with our knowledge as it is today, 


tinctly best to begin the treatment of every bone lesion which, in the 
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is suspicious of malignancy, with a thorough and complete cours¢ 
of irradiation. 

Cancer of the Breast——I doubt if we need any more statistical studies 1 
inform us what operation will accomplish in cancer of the breast. No one 
has improved on Halsted’s statistics, which in the beginning dealt with late 
cases, and as Halsted’s five-year cures increased the explanation was not 
better surgery, but a larger number of cases without metastasis to the glands 
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in the neck and axilla. Before we excluded border-line tumors from Hal- 
sted’s statistical studies, the percentage of five-year cures after operations 
performed by himself or his associates, in which the glands were not involved. 
was 85. When, in 1915, I excluded the border-line tumors, as recently 
published in the American Journal of Cancer, the figure reduced to 70 per 
cent. This corresponds pretty closely with the statistical figures in th 
world’s literature today. When the axillary glands are involved, as proved 
by the microscope, the five-year cures fall to 20 per cent., and the ten-year 
cures, as recently brought out by Lewis and Rienhoff, to 10 per cent. I had 
a very large personal experience from the very beginning with post-operatiy: 
irradiation after operations for cancer of the breast in which the axillary 
glands were involved. It has been my rule not to use irradiation when the 
axillary glands are not involved, so it must be distinctly understood that my 
conclusions are based upon cases in which the chances of a five-year cure are 
about 20 per cent. after operation only. 

I have been unable, in this group of cases, to find out that post-operatiy: 
irradiation with deep X-rays has increased the five-year cures, or reduced 
the number of local recurrences, no matter what the explanatior | mean 
by this local recurrences due to incomplete chest-wall dissection in favorabl 
or unfavorable cases, and local recurrences which are better explained by the 
extensive local involvement at the time of the operation and which take 
place no matter how painstaking the chest-wall dissection, or whether this 
dissection is done by knife, cautery or electric needle. Greenough, of Boston, 
in his investigations of his own material and of that collected by him as 
Chairman of the Committee on Cancer of the American College of Surgeons, 
agrees with my conclusions. Burton J. Lee, in his more recent papers and 
after his unusual experience, is not satisfied with post-operative irradiation 
after operations for cancer of the breast, but has substituted pre-operative 
irradiation and employs radium instead of deep X-rays. In France and 
England and throughout the world, there has been an immense experience 
with post-operative irradiation with deep X-rays. Sampson Handley stil 
uses post-operative deep X-ray therapy, and is so modest that he does not 
realize that his results are due to his surgery and not to diathermy and 
irradiation. Williams, of St. Thomas’ Hospital, in London, has compiled 
the largest statistics and has made no differentiation between ‘“‘glands 
involved” and “glands not involved.”” I spent some hours with him over his 
tables. His conclusions agree with mine—there is no increase in the number 
of five-year cures and no decrease in local recurrences. It is only fair to 
state that the majority of his patients were in the later stages of cancer of 
the breast with involved glands, all clinically malignant. I spent an after 
noon with Geoffrey Keynes, of St. Bartholomew’s Hospital, in London. His 
most recent paper on the treatment of cancer of the breast by the insertion 
of radium needles was published in the February, 1932, number of the Brit- 
ish Journal of Surgery. Doctor Keynes was good enough to send for a 
large number of his cases and allowed me to examine them with him, and 
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later to stud, the pathology of the bioy SV, Or where tol Ol 


breast had been removed. It is important to remember that 
cancer Ol the breast treated by Doctor Keyne thi 


malignancy was positive In the Majority Of the tients the 
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late, the skin was adherent or ulcerated, the gla pabl 
a large percentage oi these patients are living and are clinically we 
are suffering with lymphedema of the arm hey were all hap 


from pain. Now and then, when a breast was secondarily ren 
there was still an indurated mass, no cancer was found in t¢1 
There has been little or no study of the glands with the micro 
point which impressed me most was thi 


promises just as much comfort with much less risk of post-operat 


} i 
plications, especially lymphedema, than an attempt to cure late cancet 
complete operation ; ind I feel confident that this method of é 
irradiation or of needling the breast, or some other form of irradi 
ultimately take its ice as a palliative treatment rather than opet 
cancer of the breast \t least it can be tried fit st [his is a metl 


now employing when the clinical picture of the malignant tumor 
breast indicates that the chances of a cure by operation are not 
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if any, but the necessary dissection would be done at considerab! 


cil ( t 
being followed by that distressing complication, lymphedema of the 
My personal experience with pre operative irradiation is small 
of the cases a comple te operation has tollowed [1 a laren r numbet 


of definite hopeless signs, no operation has been performed 

If my colleagues think anything of my experience in this matt r, 
they will understand me correctly when I urge them to 
surgery as a last resort in the treatment Ot extensive cancer ot the breast 
Our experience with irradiation with deep X rays, or radium in its different 
forms, is sufficient to justify us in using this non-operative treat 


least palliation. Incomplete operations tor cancer of the brea 


and often make t itient much more uncomfortable than after 
ment at all 


When one explores a doubtful lump in the breast and { 


l¢ Teast and finds it 1 

the entire evidence favors the con plete operation, or, it the cancer of the 
breast has been of short duration and is clinically in the earliest oes 
there seems to be no objection tO giving pre-operative treatment to be fol 
lowed later by the con plete operation his is, aS vet, purely eX r 
and at the present moment I am giving preterence to operatio 
early cases. 

In a few years more our colleaguc Sin | Ol don wil] he able tO 11 1s 
on the results of needling cancer of the breast in its early stages. If their 


percentage of five-year cures is more than 70 and they have biopsies to 
prove that the lump was cancer, they will have sufficient 


the pre cedure 


evidence to justity 


Cancer of the Cervix—I know that a number of my eynecologi: 
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leagues in this country still operate on very early cancer of the cervix, g 
very few give a preliminary treatment with radium. Dr. Victor Bonney, of 
Middlesex Hospital, still operates and performs a Wertheim. Fortunately 


it was my privilege to witness Doctor Bonney perform his operation 
masterpiece of surgical technic. I took the liberty of telling him that jf 


the results of radium treatment were better than his results, no longer would 
anyone be justified in using surgery for cancer of the cervix. In spite of 


; 
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this the consensus of opinion of the world’s authorities favors the treatmen; 
of cancer of the cervix with radium combined with deep X-ray therapy 
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Fic. 2.—The dotted line shows the zone of effective radiation with the radi 
for the treatment of cancer of the cervix. (Radium Treatment of Cancer of the Uter 
Cancer Research Committee. H. K. Lewis, Ltd., London, 1929.) 

Fic. 3.—Harmer method of placing needles into a fenestrum made in the 

(Practitioner, January, 1930.) 

late cases. The results today in all cases, in the great clinics, are recorded 
at about from 33 to 35 per cent. of cures at the end of five years, but this 
cannot be compared with surgical statistics, because radium is employed in 
all cases, even in the hopeless and inoperable ones, while surgery is employed 
in only the early cases, or the so-called Group II, as classified by the League 
of Nations Committee. 

My personal opinion is that the evidence favors radium treatment. Even 
when the cancer of the cervix is discovered by biopsy only, radiation seems 
to offer just as much as surgery with less risk. 

It must be emphatically stated here that the danger of failing to cure 
a very early case of cancer of the cervix in the hands of an inexperienced 
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and untrained radiologist is just as great, if not greater, than the danger of 
post-operative death after a Wertheim operation performed by an inexperi 
enced surgeon. The cure of cancer of the cervix depends upon the training 
of the surgeon and of the radiologist. Unfortunately for women with cancer 
of the cervix today, we have too many trained operators, and not enough 
trained radiologists 

Cancer of the Oral Cavity—Unfortunately the majority of radiologists, 
whether they are also trained surgeons or not, fail to realize that the earliest 
stage of cancer in the oral cavity is usually an operable lesion just like the 
pre-cancerous lesion of the oral cavity, and that it is just as easy to com 
pletely remove the visible, palpable spot with a sufficient margin of healthy 


tissue with the cautery, electric needle. or even, in some areas like the lip, 





Fic. 4 Shows met! f introducit needle nto the ntrum for cancer of upper jaw I ex 
amined, with Mr Harm«e i number f pparentl four ind five-year cures fter this j 
(Acta Radi re a Ve Xx 
with the knife, as to treat it with radium. This complete excision of the 


small benign or early malignant lesion, properly performed, should accom- 
plish a cure in every case, except in those few cases of cancer in which the 
glands may be involved 


However, in all cases of cancer of the oral cavity which has extended 
beyond the possibility of easy operative removal, irradiation with radium 
is the treatment of choice today. Surgery has accomplished cures in such 
cases, but always with more discomfort and more mutilation. In spite of 
my extensive experience over many years with this form of surgery, with 
knife, cautery and electric needle, I have given it up in favor of irradiation. 

I will not take time or space to discuss the different types of irradiation 
of the oral cavity. We must look upon the introduction of irradiation as a 
great achievement in the treatment of cancer of the oral cavity. Many cures 


have been accomplished, whereas, if surgery had been employed, there would 


S87 








JOSEPH COLT BLOODGOOD 


have been greater discomfort, greater mutilation and, perhaps, smaller 
percentage of permanent cures. I am speaking now of local cancer withoyt 
involved glands. When the glands are involved, the best chances of a per- 
manent cure depend upon their ultimate complete removal. If the involved 
glands are metastases from a cancer of the lower lip, the five-year cures are 
50 per cent., while when the primary lesion is of the tongue or of the floor 
of the mouth, the five-year cures are 10 per cent. I am unable to obtaiy 
evidence as yet to inform us whether pre- or post-operative irradiation with 
X-rays or radium increases the number of five-year cures. There is yo 
objection to giving the patient the benefit of both, but there is no questioy 
that in those cases in which the complete removal of the glands is possible. 
operation offers most, and as a rule one must attempt it to find out if th 
glands can be removed. 

Cancer of the Larynx.—I was very much impressed with the results of 
treatment of cancer of the larynx by Mr. Harmer. It was my good fortune 
to examine a number of his cases in which the treatment dated back three 
five years. The larynx and the cords appeared normal. The patients wer 
clinically well. No glands had been removed and no glands were palpabk 
| witnessed operations by Mr. Harmer and Mr. Cade. First, there was gen 
eral anesthesia with gas-oxygen through an intratracheal tube, most expertly 
administered. Then, on one or both sides of the larynx, according to the ex 
tent of the growth, a piece (fenestrum) was removed from the cartilage, and 
into this area were placed a sufficient number of needles loaded with radium 
salts. The method is, of course, simpler than laryngectomy. To me, th 
results were marvelous, and if the ultimate statistics prove that the results 
are as good as after laryngectomy, cancer of the larynx will have lost most 
of its horrors. 

Soft-Part Tumors Anywhere—I have made some contributions to these 
before, but a brief résumé of the rationale of testing all palpable nodules 
with X-rays or radium explains best the value of pre-operative irradiation 
with X-rays or radium. For example, let us take a small nodule near 
great nerve trunk—median. ulnar, popliteal, sciatic. In the first place, we 
know that these nerve-sheath tumors may be multiple. Many of the local 
recurrences, or recurrences near the scar after the removal of a nerve-sheatl 
tumor, whether benign or malignant, can be explained by leaving behind 
one or more smaller tumors of the same kind which were not exposed whet 
the larger one was removed. Our records show numerous such examples 
Second, irradiation may be followed by the disappearance of the tumor, or 
after getting smaller it may remain stationary. In a number of instances, 
rather than resect the involved nerve, we have succeeded in keeping th 
tumor small and not growing for years under repeated irradiations with 
X-rays or radium. 

Perhaps most important of all, when an apparently small and operable 
tumor is properly irradiated and does not disappear or show any evidenct 
of becoming smaller, and then the tumor is explored and the operator dem- 
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onstrates that the complete removal means resection of a motor nerve, 


of a vessel involving the circulation of a limb, the operator is just 


proceeding with that complete resection here Is no dithculty 17 cetti 


the exact nature of the tumor. If biopsy proves it to be malig: 


is no choice ; if benign, one may attempt to remove all of the growtl 


without injury to the nerve or vessel and then depend upon a t ( 
the remaining benign tumor to remain quiescent, or be held by post-op 





St. Bartholomew's H 


irradiation In such cases there is no danger oft metastasis, but ultimately. 


because of recurrence. complete resection may have to be performed lhe 
P+ mae . . ss . . , . ’ 
sott part tumor may be large: its removal May mean amputation or mutilat 


ing resection. It mav he present within the abdomen or the chest, or involve 
important structures of the neck. It is far better to give these tumors pre 
operative irradiation without preliminary biopsy or exploration, because in 
many cases the tumor disappears and does not recur. Many of these cases 
have been held, and held for years, by repeated irradiations. 
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I am confident that the decision to operate first, or irradiate first 


, or do 
a biopsy first, is largely influenced by who sees the patient first. Therefore. 
the ideal arrangement is for the general practitioner or family physician to 
refer his patient to a tumor clinic where the patient. wil! come under the 
diagnostic supervision of a staff rather than an individual. It is also esse 
tial that financial considerations should not influence diagnostic and _ thera 
peutic procedures. This undoubtedly is less apt to happen in a clinic. 

As this paper must be mailed now, it cannot be lengthened. In the larger 
paper to be published all that can be added will be the evidence on whict 
these somewhat dogmatic statements are made. I urge my surgical co 
leagues who perhaps have not given the same time or had the same oppor 
tunity to investigate the remarkable advances made in the treatment by 
irradiation with X-rays or radium, to give consideration to irradiation wit! 
X-rays or radium by competent radiologists before surgical interventior 
and often even before biopsy. It can be employed just as the old therapeuti 
test for syphilis has been employed in the past. 

As the number of patients increases whose local lesion is clinically 


small extent and who give a history of signs or symptoms of short duratior 


the chances of curing the lesion, if it is malignant, increase very greatly a 
due to the difficulties of diagnosis, microscopical, and the choice of method 
of treatment of the local lesion, no harm can be done by pre-operative 
irradiation in the hands of a trained radiologist, but much harm can be don 
by an unnecessary operation at the hands of the greates. and most expert 
surgeon. 

















INOPERABLE AND MALIGNANT TUMORS 


By Witty Meyer. M.D 
¥F New York 


THE principal phases in the evolution of medicine and allie: 
within the last Orie dre vears | ive eit the Sting 1 ) 
cancer problem N iturally pathology was in the |e id he teac! 


Theodor Owann, Of! inally ot H lle Germany { l Lic ( 
that cells plus me I l to be considers the teachings of (¢ rl R 
the ‘40's, that the humors (or medium) were at tl 


sky of Vienna in tl 10's, thi 
the teachings of Rudolf Virchow of Berl 


of diseases genet 9 
'50’s, erecting the cellular pathology, are reflected in the writings 
authors on cancer up to the present time Phe un xplained role 
of cells, suddenly and mysteriously turning into disorde rly growtl 
ing their neighbors, putting themselves in their place. then slowly but sur 
undermi the health of theit host, are dis¢ ussed up to this day 

Then came the era of bacteriology founded by Pasteur. ] ister, | 


beg in the late ‘60's, which naturally made med 
‘ . ha Y mad nN 


other schools, 


who had to treat cancer patients and the scientists of the athliated 


r. t must be produced by a living organism p to this 


ponder : Cancer, LOO, LUdst 


very time brill: ls here and abroad cling tenaciously to thi 
tious theory 

Gradually the vance otf organic chemistry brought forth the newest 
branch of medical s« ence, biology, with its adjuvants biological chemistry. 
biological physics, biological physical-chemistry,—a thorough study of the 
living organism, ot them seconded by physiology. patholog nd 
cancer research 

The treatment of cancer also reflects these rious theories o ; - 
one hundred year 

loday we are in the midst of the biological treatment of cancet 
cooperation with biological chemistry and biological physics as far as inonpet 
able cancer is concerned 

Uperations on operable malignant tumors. of course, remain within the 


domain of modern . incer surgery. By cancer surgery the tumor ~cancet 


with all the anaton ] groups ot reg mal lymph nodes are removed i d in 


many instances the patient appears to remain clinically cured If a biological 
systemic atter-treatment were added in eve instance, we believe the 
majority ot such patients would remain cured after a prope rly conducted 
radical operation 

" This paper, written by Dr. Willy Meyer a few days before he died in F, 
1932, had been announced by him to be read before the American Surgical Association 


Meeting at New H ivel I May. IQ32 and was read by titi 
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Personally we have accepted as a good and working hypothesis ¢j 
assumption that cancer grows only in an alkaline medium and not in 


acid medium. 
Following this lead, we are trying to change the increased alkalinity 


the blood, which was found in every one of the cases of advanced carcinosis 


studied by us within the last six months, over towards and into the spher 
of acid reaction of the blood. 


Caretul clinical observation and reliable intermittent determination o{ 


pH of the blood of the patient as far as science has advanced in this field 


today has been our guide. 


Biological treatment as practised at the Lenox Hill Hospital at present 


is principally represented by artificial fever with the help of the large Genera] 


Electric Corporation “Radiotherm,” the inhalation of a mixture of oxyge 


and carbon dioxide, 94.5:5.5 per cent., deep X-ray therapy, ketogenic diet, 


intramuscular and intravenous injection of gluconate of calcium, and ammy 
nium benzoate per os. 


At this time we believe that, as soon as clinical examination or operation 


has proved the disease to be beyond the reach of the knife, the biological 


(acidotic) treatment should set in. In far advanced cases it seems. that 


lacking metabolism balks correction. These patients will die at present 
May we say in conclusion: Those who believe that the so-called inoper 

able cancer patients should be treated on biological principles seem to b 

a possibly correct track. But this big experimental task is neither that of 

few men nor of a few hospitals. It is the task of all colleagues who cai 


see a modicum of truth in these assumptions, a possible lead out of the cancer 
labyrinth. The hospitals and research laboratories of the world should join 


and help in advancing this big problem as carefully and as rapidly as possibk 


in the interest of suffering humanity. 


ULCERATION OF 


ABERRANT GASTRIC 


MLUCOSA 


IN MECKEL’S DIVERTICULUM 


AS A SOURCE OF INTESTINAL H-EMORRHAGI 
By James M. Mason. M.D 
GEORGE S$. GRAHAM, M.D. 
or BrrMIncHam, At 

Prior to 1903, intestinal hemorrhage originating ulceratios 
Meckel’s diverticulum had not been obs« ( { til the eport 
Deetz,! in 1907, had the relation of aberrant gastric mucosa to ulcer of 
diverticulum been consider¢ Phe acee nce oO eptic ulcer of Meck 
diverticulum as a det nical entit the importance of intes 
hemorrhage as a symptom thereot has resulted f careful stu 
increasing number of cases which are found to preset unitormity of sy 
toms and histological findings Much of the « qdence 1s very recent Betwe 
1903 and 1922, seven cases of intestinal hemorrhage from ulcer of Meckel’ 
diverticulum were report rregular interv: Lhis paper 1s based 
consideration of thes nd ot twenty-six others, including one of 1 
own, which have been ted since 1924, and the number is now sufficie1 
large for one to draw « usions he disse ‘ Ss OI infanev and chil: 
hood. In only one ot tl ilt cases eporter oes the history fail to go bacl 
to childhood as the star Ont Of intest ble and in that Instance 
the patient, aged forty e years, had suffered since the age of seventee1 
with digestive disturb and tor elev ears th recurring intestir 
hemorrhages 

The tangible clinical toms ( test il heer irrl ive oO unexplai ed 
origin and abdominal ot vague nd inde te character lhe patho 
logical findings are the esenct the erticulu t aberrant gast 
mucosa, and ulceratio1 ed in the area where gastric and intestinal miu 
merge. The course of sease tends to ulceratio the mucosa, erosio1 
of blood-vessels, penett the diverti rwa d pertoration into the 
peritoneal Cavity 

Peptic ulcer may vithout inte het ge, but as this pap 
deals more particularly the symptomatic value testinal hemorrhag* 
associated with peptic ulcer, I shall t go into the question of peptic ulcé 
unassociated with hzmort OF In such inst ces there re no pre-pertorative 
symptoms which will | 1 correct ONoOSsis d neither has X-ray 
any other laboratory Vv prove f value revealing the presence of 
Meckel’s diverticulun ese Cases come to operatiol when signs of acut 
abdominal disease demand « orati ertoration ot the diverticulu 


is usually found 
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Meckel’s diverticulum is present in approximately 2.5 per cent. of humans 
and largely predominates in males. 


There are three main types, and Christie,? from a study of sixty-three autops 
specimens from the laboratory of the Baby’s Hospital, N. Y., gives th followine 
percentages: Type 1—The umbilical fistula, 6.3 per cent. Type 2—Partial oblj 
with fibrous band running from the tip of the diverticulum to the umbilicus or sony 
adjacent structure, 10 per cent. Type 3—The tynical diverticulum given off from +, 
antimesenteric side of the ileum, lying free in tive peritoneal cavity, and presenting 
closed distal extremity, 82.5 per cent. 

Less frequently observed are: Type 4—The giant diverticulum of bizarre form 
shape, sometimes coming off from the mesenteric side of the ileum and ck veloping 
between the folds of the mesentery. Type 5—The umbilical polyp, either attached + 
the remains of the omphalomesenteric duct inside the abdomen, or entirely cut off 
internal connections. 

In Types 1 and § the diagnosis is made by inspection and the indications for treat 
ment are obvious. From Type 2 we obtain the greatest number of cases of obstructioy 
Type 3 gives rise to intussusception, volvulus and diverticulitis, and is the one in whi 
peptic ulcer has been most frequently observed. Type 4 gives rise to problems pecul 


to the individual case. 


As recently as 1913, peptic ulcer of Meckel’s diverticulum was not generally recog 
nized; and neither Meyer,’ in 1912, nor Wellington,‘ in 1913, mention the conditioy 
though both carefully reviewed diseases of the diverticulum. Likewise, until ver 


accently, so little attention had been given to the histology that the significance 
aberrant gastric mucosa was not appreciated in the few instances in which it had beer 
observed. Kelly and Hurdon,’ in 1905, Adami and Nicholls,® in 1or1r, and Cullen. 
1916, say, “the walls and mucosa are similar to those of the intestine’; Adami 
Nicholls adding that “the diverticulum may become strangulated or inflamed. or 
it may perforate.” Investigations of Schaetz,* in 1925, changed our conception of the 
structure of these diverticula. He studied in serial section thirty diverticula, and 
that in only seventeen, or 57 per cent., was the mucosa similar to that of the adjacent 
ileum. His further findings were as follows: Five, or 16.6 per cent., showed islan 
gastric mucosa. One showed pancreatic tissue. Two showed both pancreatic tissue 
and gastric mucosa. One showed carcinoid mucosa. One showed mucosa of doubtful 
heteroplasia. As usually quoted, it is said that his statistics showed gastric mucosa it 
16.6 per cent., whereas he found it in 23.3 per cent., the additional cases showing 
gastric mucosa and pancreatic tissue. 

Deetz states that Zenker found aberrant pancreatic tissue in a Meckel’s diverticulun 


as far back as 1861, and this observation has been confirmed many times since. Its 


presence, so far, has given rise to no clinical manifestations. Bookman’ recently report 
a carcinoma of the duodenum originating in an area of aberrant pancreatic tissue, an¢ 
this gives rise to interesting speculation in regard to such possibility in a Meckel 
diverticulum. 

The earliest observation of aberrant gastric mucosa in the remains of the omphal 


mesenteric duct was that of Tillmanns2” in 1881.7 He found this not a Meckel’s 


ne 


diverticulum proper, but in an umbilical polyp. The case was reported as ot 
“Congenital prolapse of gastric mucosa through the umbilical ring.” This explanatior 
was accepted for a time, but further study of a series of similar cases proved that the 


gastric mucosa was in the remains of the omphalomesenteric duct, and that 


result from herniation of gastric mucosa. 


Cullen has summed up the evidence presented by the reported cases of umbilical 


polyps and is of the opinion that they are remnants of the omphalomesenteric duct 
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it did not 


HASMORR! 


AGI bFROM MECKEI “ DIVERTICI ie M 


Earliest Cases—In 1903, Hilgenreiner® reported 1 
years, who, sin 1] 
of severe abdominal pa a de a eee See get 
a diagnosis of appendicit meal 

At operation ther rite ee eee on 
attached by its distal extret io iia ailiiiainsl teal oa ee 
to contain an uicel whicl sdiealeatiieiik aaiity dake a. aie i anes a 


brsle a Ieee : ; 
it was not re 9 re K l Ss il; and \\ ot view p ; 


the histological report, at pecially the wood « 


In 1907, Deetz* made t first suggestion a Ore eee 
in Meckel’s diverticulul 1 D nine years t age be 
of diftuse peritonit s diagnosed . eine due t perforati es 
At operation the peritonit s found to be et erforat ee ‘ ¥ 
diverticulum. Histolog examination showed the preset . a 


had been no intestinal ble 9° 


His study of th ( vinced him of t peptic nature of the ulcerati 
further comment he t will be necessar the future to senech fe 
mucosa in extirpates ticula ror [ imagine that in this form \ 
when it comes t lee ea a mil 
which are present in tru tric ul 

He Says t ut ‘ ' references { Vv Ihe It lar ‘ | the literat 
of Hildebrandt ré roe ( harit Ant ‘ root thot Blildche 
only casually to the f f the. aheesant 

In 1OtI, § illendes 1uTOpss nh al hniant V1 1e¢ | ntestinal eI 
made the first observat f a bleeding ulcer of Meckel’s diverticulun 
presence of gastric mucosa definitely confirmed Q examina 
case was not reported evel ntil rors 

In 1913, Hubschn reported the case of a b tollowing a fall 
abdomen, had intestinal blee 9» for four weeks. followed | syenttonis of berit 
At operatior use suy rative peritonitis was found. but the nine of ie ba 
vas not dis ¢ < \ eT iter on Mf, oi las , 
found with erosion of a bl vessel. He made an exhaustive study of the pat! 
features t tl ul eT il lassed t a i definite pepti ilcet and den et 
the sections the preset f stric mucosa 

In IQI4 (srifhtl ed the fret letailed rennet : Keeing . se 
ulceration of Meckel’s « rticulur where intestinal hzemorr! oF¢ sal rh 
tom and where autoy firmed the source of the bleedin He mentions H 
mann’s case of peptic ulcer, but lays no stress on peptic ulcer as a probabl ; 
ls OWN Case, al ibmit , gical studies 

The = : i] at ' ‘ . Ms dered : Ti wl at Tul lament il ] establis 


tinal hemorrhage as a tom ot ulceration of Meckel liverticulum and tl 
! gastric mucosa as a t the ulceratior l} 
connhrmation t these 

In stressing the diagnostic importance of intestinal hemorrhage, we 1 
ime ot operation or autopsy 
In one instance (Abstract No. 5) pain of fourteen davs’ duration was 


lowed by intestinal hemorrhage and signs of suddenly develor 


ds oT) I ieniy developing peritonitis 
A perforation was found In one instance (Abstract No. 18) recurring 
hemorrhages had been noted for twelve years. An inflamed diverticulum 
supplied with large vessels, was found. but the presence of an ulcer was not 
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demonstrated. In nine cases with acute onset, haemorrhage and pair 
appeared at practically the same time (Abstracts Nos. 4, 14, 16, 21, 22, 24 
25, 3! and 33). Four of these showed perforated ulcers (Abstracts Nos 
14, 16, 22 and 31), and five showed ulcers in various pre-perforative stages 
In the remaining twenty-two, autopsy or operation was preceded by | emor 


a 


rhage for periods varying from a few days to many months, or even years 
In these twenty-two cases were found twelve perforated ulcers. In ever 
instance operation could have been carried out at a pre-perforative stage 
with a vastly lowered mortality, if the diagnostic significance of intestinal 


hemorrhage had been fully appreciated. 





Two cases present features of unusual interest and are reported in brief to empha 


size the importance of intestinal bleeding as an indication of ulceration of the diverticy 


wicu 
11 


lum; also, as pointing to the necessity of removing wherever possible all diverticyls 


found in the course of abdominal operations. 


The case of Brasser, 1924 (Abstract No. 8). Pain in lower abdome: 
later repeated hemorrhages; operation revealed colon filled with blood but the 
was not ascertained and the abdomen was closed: Death from peritonitis ei 
later. Autopsy. Perforation of Meckel’s diverticulum. 

The case of Winkelbauer, 1929 (Abstract No. 24). Abdominal pain followed 


bloody stool. Diagnosis, intussusception; operation; diverticulum with band 


cerating ileum; band divided and incarceration relieved. Intestinal bleeding continue 
and two months later the abdomen was reopened, when an_ intussuscepti 
diverticulum into the ileum was found. The diverticulum showed a peptic ulcer whic 


had eroded a vessel. 


The case of Pascale (Abstract No. 15) is also of special interest on account 
- . ° ¢ . . ° . | 
findings. In a woman of forty-one years with history of digestive disturbance. si 
seventeen years of age, and of intestinal hemorrhage since the age of twenty-nine, | 


e onl one 


completely healed peptic ulcer of Meckel’s diverticulum was found; tl 
far observed. 


Histology.—Histological studies are reported in twenty-five instances 


= 


three of these gastric mucosa was found. 

In the case of Hilgenreiner (Abstract No. 1) the first bleeding diverticular ulcer 
recorded, nothing is said concerning the peptic nature of the ulcer, and the histologi 
examination showed “normal structure of ileum, small intestine structure with hyper 


plasia of glands, lower villi, and more numerous goblet cells.” Stulz and Woringer 


have reviewed this case and claim that the histological examination and particular! 


I 


1 


the cut which illustrates the paper prove the case to be one of chronic peptic ulcer 

In Winkelbauer’s case (Abstract No. 25) the histological report states that 
preparation showed a peptic ulcer with erosion of a branch of an artery.’ In the sé 
tion examined, neither gastric mucosa nor pancreas tissue could be determined 

In eight instances no histological examinations were made. This omission was 
due in one instance to the necrotic state of the diverticulum making section impossible 
(Abstract No. 17); in another instance to the method of treatment, exteriorization ot 


the diverticulum allowing it to be cast off after becoming necrotic (Abstract No. 16 


in another, to the loss of the specimen in the laboratory (Abstract No. 11 
Operative and Autopsy Findings.—In the thirty-three cases analyzed, perforation 
was found in sixteen instances and in sixteen instances nonperforating ulcers wert 
found. In one case an inflamed diverticulum was found but ulcer was not demonstrated 
Three perforating and two nonperforating ulcers were treated medically. All died 


one, however, died from intercurrent disease. } 
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TABLE IV 
Treatment Consists in Removing the Diverticulum in the Manner Best Suited to the Indi 
Case 


In This Series the Following Methods Were Employed 
with the Results Noted 


No. Re Died 
Drainage: perforation found at autopsy.... 2 2 
Exploration: abdomen closed. Perforation found at au- 

WODSY oc. cc cece. , a I 
Drainage: Secondary removal of diverticulum I I 
Suture of ulcer: secondary removal of diverticulum I 
Diverticulum fixed in wound and allowed to slough I 
Resection of intestine with diverticulum. ... 4 | 
Resection of diverticulum 18 16 2 
Treated medically........ 5 . 
IDS dienk sAita Sars 33 22 7 


CasE Report.—/ntestinal Hemorrhage from Peptic Ulcer of Meckel’s 


lum.—Stanley W., white male, aged nine months, was sent to the Children’s Hospital 
of Birmingham, Ala., September 24, 1920, by Dr. S. P. Wainwright, who had seer 
him at home a few hours earlier. The child had enjoyed good health until one week 
before admission, when bowels became loose and watery. On the afternoon of Septen 


ber 24, he had a rather large bloody stool, and was taken to the hospital. He had 


normal stool on the morning of the twenty-fifth, after which bleeding recurred. 0; 


examination about 10:30 A.M., by Dr. Russell Callen, the Attending Pzediatriciay 
was noted that the child was passing dark fluid blood unmixed with feces. There wer 
no other symptoms. The child was in good humor and showed no evidenc: 


| 


He did not appear to be ill, except for marked pallor. The hemoglobin was 4 
per cent.; red blood count showed 2,200,000 cells; the total white count, 5,650; and the 
differential count showed small lymphocytes, 29 per cent.; large mononuclear lympho- 


cytes, 10 per cent.; polymorphonuclear leucocytes, 61 per cent. 
] 


Physical examination by members of the pediatric staff failed to reveal any cause 


for the hemorrhage. A barium enema not only failed to render any diagnostic assistat 
but proved actually misleading, in that the enema advanced only to the hepatic flexur 
giving rise to the suspicion of a possible incomplete irtussusception. Evident! 
insufficient amount of fluid was employed or sufficient time had not elapsed 
enema to advance farther; for neither the history, the examination of the abdomen 
the appearance of the patient bore out the diagnosis of intussusception; and examina 


tion of the hepatic flexure at operation showed no obstruction or other abnormality 


Exploration was carried out under ether at 5:30 p.M. The hepatic flexure was 


first examined for the reason above set forth. The appendix, quite normal in appear 
ance, was removed. Further search revealed a Meckel’s diverticulum thirty-five cent 
metres above the ileocecal valve. The lumen was almost that of the adjacent ileun 
length was approximately six centimetres; the tip was free and rather nodular 

diverticulum was removed as the possible source of the hemorrhage. It was cu 


flush with the ileum and the opening was closed with two rows of Lembert suturess 
There was no blood in the diverticulum at the time of its removal. The patient made 


a prompt recovery. 


Microscopical Description by Dr. George S. Graham.—The specimen was fix 


without opening and sections were made longitudinally throughout its whole leng 


They show a pouch of intestine with normal muscular and serous layers in the wal 


The base where the diverticulum was amputated from the intestine is lined by mucou 
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HAEMORRHAGE FROM MECKEL’S DIVERTICULUM 


membrane ol 
ve | 
amputated end 


tric pits lined by mucus-secreting cells This line he whole remair 


cells and gastric | 





portion of the lumen « ills and at the blind end. The submucosa 
a elevated into seve! as At tip the divert m there 1s re 
large mass ol glandular { 1 Of pancreatic type It lies for the most part out 
muscular coat of the diverticulum but a small lobule penetrates the submucosa , 
duct system is well dey ( On one lateral wall at the place where the two n 
types meet the 1 1S destroyed | ilceratio the destruction ext 
a sector nearly « t the lengt t the lateral wall h it is locate \ 
the base of a submucos fold it terminates 1: a deeper area of destructior t 
whose floor ther rteriole stutted with red c artial 
by the necrotic tissue \ e floor. Just beneath it are t ther cross-sections 
arteriole, probably the me vessel lhe intestinal wall beneath the ulcer is infiltrat 
M ‘ t 2g s ‘ 

to the peritoneal surface by large numbers of lymphocytes among which ther 
considerable percentage of neutrophiles and eosinophiles. (Figs. 1, 2, and 3 

Microscopical Dia Chronic peptic ulcer in Meckel’s diverticulun 

Case S of V el’s I fl NUS 1] f ry 156 Lid C7 pment H ha Ih Laz 
Been Associated with Hen a Have Been ] ted Moll: lisdal 
{bt and Strauss he bleeding in these cases has probably come about by interference 
with the circulation of t testine resulting from the unusual anatomical peculiarities 
rather than from ulcerat In Moll’s patient the diverticulum was thirty-three inches 


cers were found at the 


long, and all layers of the mall intestine were present 


junction with the small testine In the patient of Tisdall’s, a Meckel’s diverticulum 


| 
fifty-nine centimetres lot vas attached to the ileum forty-five centimetres above the 
ileocecal valve he distal extremity was expanded int a pouch as large as the 
stomach. Many gastric cells were present but there was no ulceration. In the case of 
Abt and Strauss the diverticulum was eighteen inches it length and had developed 
between the leaves of the mesentery here was no ulceration and the sections showed 
only intestinal mucosa 
cite ot | ition and Hemorrhage Without the Presence of Aber 


Gastric Mucosa he cases of Hilgenreiner and Winkelbauer raise the question of 


bleeding from ulcers other than those showing aberrant gastric mucosa, 
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Hilgenreiner did not mention the finding of gastric mucosa in his cas: but 
already noted, Stulz and Woringer claim that the case is one of prover 
peptic ulcer. al 

Winkelbauer diagnosed his case as one of peptic ulcer, but says that 
examined neither gastric mucosa nor pancreas tissue could be determined One’s or 
comment on this is that further search might possibly have revealed th 
gastric mucosa. at 

The Claim ts Made That Diverticulitis is Distinctly Different from Pe} ’ ” 
The latter has a definite location in that area of the diverticulum or in the a = 
where gastric mucosa merges with that of the ileum m 

This ulcer, as Stulz and Woringer™ hold, is “mostly of acute evolutior penir ce 
vessels, penetrating into neighboring organs and making its way t to 
peritoneum; it then perforates and provokes diffuse or limited peritonitis.’ W 

di 
ile 
al 
s pe 
A , 
5 7d 
"A m 
a ‘ h 
f 

tl 
| 
I 
eo 
hi 
il 

' 

- 

Fic. 2.—Mucosal ulcer The ulcer begins abruptly at base of a rugza-like f | 

to amputation level (xX 12.) 

Fic. 3.—Higher power view of ulcer margin At base of zone of necrosis can be seet gors r! 
arteriole. (X 48.) : 
p 

We do not know the causes that lead to ulceration about these little 
of misplaced gastric mucosa, but the evidence is strong that the influence of — | V 
the acid secretion from the gastric cells, as it comes in contact with the alkali 

a 
secretion from the intestine, causes a break in the mucosa and produces ai +] 
ulcer which Htibschmann likens to the gastrojejunal ulcer following gasti d 
enterostomy. These are questions for academic discussion by pathologists : 
The important surgical considerations are: 

First—To recognize that intestinal hemorrhage of unexplained origi . 
especially occurring in a child, may be due to peptic ulcer of Meckel 
diverticulum ; that the tendency of the peptic ulcer is to perforaté 1 th 

- - . 
operation should be undertaken before perforation has taken place ' 

Second.—In exploring for the purpose of locating the source of intest 
hemorrhage or diffuse peritonitis, to remember that they are often to bt 
found in Meckel’s diverticulum. 
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and 22, 1918, a large amount of blood was passed by bowels. At 9:30 


was almost in collapse. 


sidered probable. Ope 


was no blood in the small intestines but a large amount was found in tl 0} 


There was no definite diagnosis but duodenal ulcer \ 


P.M the 


ration—No ulcer of the stomach or duodenal was found 


Meckel’s diverticulum five and one-half centimetres long was found about fort 


metres above the ileoc 


diverticulum was lined for the most part with gastric mucosa; at junction 
intestinal mucosa was a peptic ulcer with erosion of vessels. 


No. 8.—Brasser,” 
days later repeated inte 
of colon. Operation. 


Fight days later sudden development of peritonitis, with death. lu 
diverticulum with clubbed and attached to appendix. 


ecal valve. The diverticulum was excised, with recover 


1924. Male, aged fiftee 
stinal hemorrhages. Dia 


n years. Pain in lowe 


gnosis.—Intestinal polyp tumor or t 


Colon fillid with blood but source not found 


located at line of transition of gastric in intestinal mucosa. 


No. 9.—Guibal,™ 1¢ 
recurring Over a perioc 


not definite, but ileocecal tuberculosis suspected. 


twenty centimetres of i 
No. 10—Humbert 
five and eight months 


Perforative peritonitis, 
were in the median lin 
escape of gas and pus. 
tuted and the wound 


by three centimetres with conical, free, distal end. 


)24. Male, aged fourteen 


Perforation at 


4 Y abdon ey 
A} 


wiomer 


base witl 


years. Painless intestinal haem 


the exact junction of intestinal with gastric mucosa. 


No. Il. Jackson, 


indurated Meckel’s div 
with the diverticulum, 


in the diverticulum. 


histological sections were made 


and slight abdominal | 
mass imbedded in the 


of gastric mucosa at aj 
No. 13.—Abt and 


of bleeding. No diagn 
above ileocecal valve. 


No. 14.—Ulrich” 


had three bloody stools but no pain. 


ive¢ 
1 of six months; later symptoms of right renal coli iagnosi 
Operation—A Meckel’s divert in 
seven centimetres long, with clubbed end; perforation two centimetres above en 
into the intestine, at a point of junction of intestinal and gastric mucosa. Res 
leum, with recovery. 
,” 1924. Male, aged eleven months. Intestinal haemorrhages 
. Present attack sudden onset with abdominal pain and ot 
evidence of acute intra-abdominal disease. Became progressively wors« Diag 
probably not of appendiceal origin, as most of th 
e and to the left. Operation—Abdomen opened, with et 
Bladder accidentally incised and sutured. Drainag: s 
closed Death. Autopsy revealed a@ Meckel’s diverticulum 
There was a perforated ulc 
R. H.," 1924. Male, aged ten years. Recurring het 
and left-sided abdominal pain for four years. No diagnosis was arrived at, and ope 
tion was undertaken for the purpose of exploring for the source of the hamorr! \ 
erticulum was found three by six centimetres, coming off 
the ileum fifty centimetres above the ileocecal valve. Twelve centimetres let 
were resected, with recovery. An indurated ulcer was fou 
at the junction of the ileum with the diverticulum, about four-fifths of the ulcer | 
The specimen was lost in transit to the laboratory ( 
No. 12.—Abt and Strauss,” 1925. Female, aged two years. Recurring haemorrhas 
vain for four months. Operation revealed a large inflamm 
* mesentery. Mass resected, with part of ileum; end-t 
anastomosis. In the mass was found an ulcerated Meckel’s diverticulum, wit! al 
vex, with recovery. 
Strauss. Male, aged eleven months. Intestinal hzemorrhag 
two months, with severe pain for a short time before operation. Exploratior 
osis made. Meckel’s diverticulum found two and one-hali es 
Distal end infiltrated and attached to c#cum and appendix. It 
was filled with blood and there were several ulcers at the tip. Histology nm rt 
1925. Male, aged eight years. On the morning of admissi 
During the next three days, one or two blood 
stools each day. On the fourth day became acutely ill, with fever, pain, constipati 
No definite diagnosis. Operation.—Perforated Meckel’s divet 


and abdominal rigidity. 


ticulum two and one-half centimetres long, adherent to right side of pelvis by a 


which emanated from 


the tip. Excision of 
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to be due to a bleeding ulcer of Meckel’s diverticulum. This physician, fron b 
tion of the case of R. H. Jackson, made a diagnosis in this case of bleeding of M 
diverticulum. Further hemorrhages continued until the patient was exsanguinated 
required several transfusions before operation. Operation revealed a Mecke! 
lum three by eight centimetres ; distal end was free, and presented a pucker: 
The diverticulum was excised, with recovery. Pathological examinati 
ulcer and the diverticulum showed areas of gastric mucosa. 


No. 22.—Meiss,” 1928. Child, aged two years. Sudden severe abd 


few minutes’ duration but recurring frequently. Twenty-four hours befor ‘ 
had very large bloody stool with little or no pain. No diagnosis was made fu 
intestinal hemorrhage of undetermined origin. Operation—-There was a Mi 


diverticulum three centimetres long with tip infiltrated and adherent to ileur 


it had perforated. The diverticulum was excised, with recovery. Hist 


tion.—Intestinal mucosa was found in the portion of the diverticulum near 

with sudden transition to gastric mucosa, which lined the greater part of the 
No. 23.—Peterman and Seegar,” 1928. Male, aged six years. Boy y 

groin by wagon tongue. There was pain and vomiting for two days, al 


anemia. Diagnosis.—Acute appendicitis. Operation—Much blood in abdon 
Drainage instituted and wound closed. Some time later there were repeated het 
from the bowel associated with pain and tenderness about the umbilicus 
Bleeding from Meckel’s diverticulum. Operation—A Meckel’s diverticulun 
forty-five centimetres from the ileocecal valve. It was four centimetres lor 
tip attached to the ileum eleven and one-half centimetres above the point 
the diverticulum. An ulcer had perforated from the tip into the ileum vi 
centimetres of ileum with the diverticulum were resected, with recovery. The 
lined with gastric mucosa. Two ulcers were also found in the ileum 
base of the diverticulum. 

No. 24.—Winkelbauer,” 1929. Male, aged two years. Abdominal p 
a short time by 200 cubic centimetres »f bright red bloods Abdomen 
slightly tender to pressure on right side. Probable diagnosis; intussuscepti 


tion—No intussusception found. There was found a Meckel’s diverticulum thr 


metres long with cedematous walls. At one spot was a more notable harde1 
bleeding ulcer was suspected. The diverticulum was excised. Recovery. On op 
the diverticulum was a shallow ulcer in the border of the ileum separated by a nart 


zone from an island of gastric mucosa 

No. 25.—Winkelbauer. Male, aged nineteen months. A few hours befor: 
a physician had been taken ill with abdominal pain and vomiting, and a passage | 
of about one-eighth of a litre of blood. The abdomen was soft and not tender. He 


second intestinal hemorrhage. Intussusception was suspected. Operatior rl 


found a Meckel’s diverticulum from the apex of which a strand extended toward the sn 


intestine where it was fixed. A loop of small intestine was incarcarated by the str 


The colon was filled with blood but the cause of the hemorrhage was not determine 


the incarcarated intestine was freed and the abdomen was closed. Two months 
the patient returned because of recurrence of inte ‘al haemorrhages. O/ 

the middle of the ileum there was an invagination of the diverticulum fixed by adhesi 
It contained an ulcer. The diverticulum was extirpated, with recovery. H 
Examination.—The preparation showed a peptic ulcer with erosion of a brancl 
artery. In the sections examined neither gastric mucosa nor pancreas tissue 
be determined. 


No. 26.—Schwarz and Daly,” 1929. Male, aged eight years. Patient suffered fr 


intestinal hemorrhages, abdominal pain and cramps, for several days. Severe anam 
was noted. He was kept under observation for three days, and a diagnosis of bleed 


from ulcer of Meckel’s diverticulum was made. Operation revealed an_ elongate 
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MASON AND GRAHAM 


mately six centimetres long, and the tip was free and nodular. It was excised, wit] ~ 
recovery. /iistological Examination.—Peptic ulcer with erosion of a ve l at maron 
of area of gastric and intestinal mucosa. 20 ] 


Nore.—In the New England Journal of Medicine, vol. cevi, No. 16, Api 
appeared a paper by Henry W. Hudson, Jr., and Lewis Henry Koplik, entitled “Mecke! 
Diverticulum in Children; A Clinical and Pathological Study,” with a report of thirty 
two cases from the Children’s and Infant’s Hospital of Boston. 

This paper appeared just after our paper was completed, and too late for inclusio 
of any of its cases in our analysis. 

We feel that reference should be made to this paper, since, in the thirty-two cases 
reported, hemorrhage was the chief symptom in seven instances and was noted in % 
other instances. 

This is a vastly larger number than has ever been observed in any other 
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Discussion.—Dr. J. M. T. Finney (Baltimore, Md.) said that his interest j 


Meckel’s diverticulum began early in his surgical career: The first cas 


appendicitis that he operated upon turned out to be a perforated Meckel’s diverticulyp 
He reported a case in which, while they were not able positively to demonstrate th, 
presence of gastric mucosa, the clinical history and findings strongly suggested 
Meckel’s diverticulum as the origin of the trouble. The tumor was about the size a) 
shape of a Bartlett pear, situated about three feet from the ileocecal valv It was 
largely cystic but contained an area which was definitely myomatous and which was 
continuous with the lumen of the bowel. There was considerable clotted 

rounding the myoma, and here and there areas of scar tissue in the cyst wall. Ty 
cyst contained thin chocolate-colored fluid. The inner surface of the cyst wall 
ulcerated, with areas of aberrant mucosa scattered here and there, but no gastric mucosa 
could be demonstrated. The pathological report was myoma of the ileum accompani 


by cystic formation. 


The patient was a man twenty-nine years of age with a history of three 


years’ duration of recurrent haemorrhages from the bowel. These were at tit 
severe and would come on without warning. The blood was of rather tarry consistern 
suggesting that the origin of the hemorrhages was some distance up There was litt 
or no gastric disturbance. Slight indigestion was noticed from time to time. but 
pain and no loss of weight. He had been actively at work right along He had 


congenital club-foot. 
He had visited a number of clinics and had been seen by a good many 
In one of the well-known clinics, he spent four or five weeks on a Sippy diet 
his hemorrhage. He had several transfusions, and was finally operated 
tentative diagnosis was “bleeding duodenal ulcer.” Although no ulcer was 
time of operation, a gastroenterostomy was done, hoping thereby to relieve the hen 
rhage. Following the operation, no improvement was noted. Finally, he came 
hands. After a careful and prolonged study, we were unable to make a positive 
An incision was made in the upper part of the right rectus. Careful inspectioy 
the abdominal cavity revealed no ulcer or scar. The gastroenterostomy opening was 
patent and there was no evidence of marginal ulcer. He had a definitely 


appendix. This was removed. A thorough search of the abdomen was then made at 


a mass about the size of a small fist found on the floor of the pelvis, quit 
the bladder and large intestine. It was evident that another incision would have to bh 
made in order to remove the growth. This was deferred to a second sitting After 
three weeks, the abdomen was reopened in the mid-line below the umbilicus ; thx 
tumor could be separated quite satisfactorily from the attached bladder and sign 
out of the abdomen, and was resected. 

The patient made a prompt and satisfactory recovery. 


Dr. Emit Goetscu (Brooklyn, N. Y.) referred to the case of a young 
teen years of age, who was admitted to the Bingham Hospital, Boston, becausé 
intestinal obstruction. He had been operated on six years previously in Irelas 
what was called an “abdominal abscess.” The reporter presented three illustrations 1 
show the pathology of the instances of aberrant gastric mucosa in Meckel’s diverticulun 


In the first one is a diagrammatic representation of the condition found at operati 
A scar was present above the umbilicus as a result of the former operatiot \ mass 
small intestine was found hanging over a band attached to the abdominal 
continuous with Meckel’s diverticulum, the whole cord being five or six inches in lengtl 
There was a small bowel obstruction. The cord was excised together with the diverticu 
lum and the patient made an uneventful recovery. The diverticulum was opened 
the distal one-fourth of the diverticulum was a very thick mucosa which had a granular 


and papillary appearance, and a proximal thin mucosa of the type of the ileun 
Subsequent histological examination at the point representing a section through the 


transition zone was a thick gastric mucosa with large branching papillary glands and 


908 

















\ high-p 
the surface 


r 
the Tundus 


runner s 
. ’ 
varietal Ct 
+} hacon} 
the Daso] 
nat 
oreen met 
It vas 
the lohns 
irea Of the 
ittention t 
+} , | 
ssue | 
r} t the 
se t 
exploraltl 
vit the 
} 1 
¥ T 
V¢ Ss i is 
1 » ¢ } 
fron 





eva ( 
/ 
Liowed 

nth later 

| 1A LE 

gastric mut 


cially ik 
1 
aretull ' 
noniular 
lia 
j , 
col S | 
VI soeve, 
\ il \ 
( sucn ce 
the report 
} f 
eCaAuUSse 
to thirt 


tound in t 


Meckel’s li 


Ly 
cTa 
Leal? 

kel's 


YOY 





MASON AND GRAHAM 


no microscopical examination was made—a bowel resection was don 


uneventful recovery followed 


Dr. Epwin Beer (New York City) remarked that these ulcerations M 
diverticulum may throw some light on secondary ulcerations following gastroent 
He had seen a number of cases of aberrant gastric mucosa in Meckel’s divert; 


The literature of this subject, as well as the specimens examined patho! 
the ulcer always at the periphery of the gastric mucosa: in other words 
at the place where the two mucosze come together. 

Is it an ulceration of ileac mucosa or is it an ulceration of the gastric 
it were an ulceration of the gastric mucosa, one would expect much mot 
destruction of the gastric mucosa, suggesting that it is probably an ulce1 
ileac mucosa. Perhaps secondary ulcers after gastrojejunostomy owe thei 
similar or analogous conditions. Misplaced gastric mucosa in the navel al 


to produce a somewhat similar ulceration. 
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CLINICAL ASPE¢ ‘TS AND TREATMENT OF PRIMARY LYMPHO 
SARCOMA OF THE STOMACH AND INTESTINES 
By Davin CHEEVER, M.D 
or Boston, Mass 


, ae , , 
MAI IGNAN neoplasms derived frol otner tissues than epithe 
. ° P — Hae ] P : ‘ berae , ¢ ] 
affecting the gastro-int nai tract are, it 1 Le elativelvy uncot 
' | ] , tT ry , varrant hey 1 
their occasional occurrenct ind serious prognosis warra their stu 
- te lardizino P tar S NOSS lh t] } ty tt 
view tO StanaGdlrGalzills Lell | Lhe ( é r 


from the literature are in a chaotic state, largely because of confusiot 


, 
looseness 1n the classification ot lesions, whose cli il courses vary 
according to their type, so that the Symptomatology, rogenos il 


to treatment Of one ¢ may have but ttle resen ince to anotnet 


ee oe i ' 


they are dcdesigtatea \ eC same nani (On account yt the rarit 


conditions the experienc jis thane ie me 
therefore consists lat y of the recital of single cases. 
dull reading 

These tumors, usua oosely included under the term sarcot 
prise a STOUT sharp! marked 11 theorv frot he recognized et 
tumors, but neverthe not alw: VS clearly if lie : nce the ey 
origin oO! the celis of s sucl as the e} loth ‘1 iS. are ti] the sigall 
dispute. Moreover, in th ise of certain small round-cell tumors. com 
pathologists may dittes ut the class sie > its diene | 
coma. Any of the mature mesoblastic tissues represented in the structur 
of the gastro-intestil i tract may be the seat of i 1 al Onant tumor, w 


then may be appropriately designated as fibro-, angio-, lipo-, m 


and lymphosarcoma, respectively, according to the differentiated type 
from which it spring Che designation of the tumor according 
morphology of its cel whether composed ot spindle, round or g 
is not of much significance, since each of these types may occur 1n 
springing from any of the mesoblastic tissues; on the other hand, 1 
understood that the ) the cell 1 rpholog ecessal 
tological diagnosis 

According to wing, arcomas of the gastro-intestinal tract are ot 
chief groups 1) Spindle-cell myosarcoma, which are likely to b 
more or less pedunculat rowths, projecting either within the lume 


the viscus or into the peritoneal cavity, non-infiltrating, late in metastasi 
and apt to become cyst when growth has out-stripped the blood sup 
(2) a miscellaneous group of round-cell or mixed-cell alveolar sarcon 


and not deserving of cl ification as a separate variety; (2) lymphosar 
which constitutes by far the most numerous and important group, and whi 
requires most careful analysis, on account of the very numerous condit 
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which cause hyperplasia of lymphoid tissue. Ewing states that tumor 
lymphoid tissue may arise from any of its three normal components : lymph 
cytes, reticulum and endothelium. Lymphocytic hyperplasia gives rise +, 
lymphocytoma, which may be due to some irritant, bacterial or oth ia 
especially the tubercle bacillus (simple or tuberculous lymphoma ), or may } 
a part of the clinical syndrome known as lymphatic leukemia or pseyd 
leukemia, or may be an independent, locally arising tumor having all th 
characteristics of malignancy—a true malignant lymphocytoma.  Reticuly 
cells undergoing hyperplasia may form tumors which are a local manifesta 
tion of myeloid leukemia, or Hodgkin’s disease, or may constitute an ind 
pendent, locally arising malignant tumor which may be designated as larg 
round-cell lymphosarcoma ; finally, endothelial cells of lymphoid tissue may 
proliferate and cause the endothelial hyperplasia of tuberculosis, or a try 
tumor growth designated as endothelioma. When it is realized that ma; 
observers believe that Hodgkin’s disease is due to an infection, probab| 
with the tubercle bacillus; that apparently true lymphocytomas have bee 
described in the course of the disease, and that on the other hand in patient 
with lymphocytoma an excess of lymphocytes similar in all respects to th 
tumor-cells has appeared in the blood, thus simulating leukemia, it wil! 

realized how difficult and confused is the classification. Mallory? prefers + 


simplify matters by using the term Ivmphoblastoma to include all lesio 
variously spoken of as lymphocytoma, lymphoma, lymphosarcoma, pseud 


leukemia, lymphatic leukemia and Hodgkin's disease, believing that thes 
but different manifestations of the same underlying process. He defines th 
lymphoblastoma as a tumor of mesenchymal origin of which the cells ter 
to differentiate into lymphocytes—the type cell is the lymphoblast, wi! 
occurs abundantly in the germinative centres in the lymph nodules of | 
nodes, tonsils, gastro-intestinal tract and spleen. Minot and Isaacs,’ after 


referring to the utter confusion in the classification of diseases which hav 


progressive enlargement of the lymphoid tissues as their most p 
feature, suggest the wisdom of recognizing four types depending 
incidence, clinical features, blood picture and pathological histology, 

lows: (1) lymphatic leukemia ; (2) pseudo- or aleukemic lymphatic leukemia 
(3) Hodgkin's disease; (4) lymphoblastoma, having a distinct tendency 
invade tissues, to involve tonsils, gastro-intestinal tract and serous met 
branes, and showing the multiplication of reticulum tissues and lymphoid 


cells usually called lymphosarcoma. 


Whatever the inter-relation of these conditions, and the embryonal or 
adult origin of their characteristic cells, certain it is that a malignant tumor 


of lymphoid tissue may appear as an original focus in the gastro-intesti! 
tract, invade and destroy the structure in which it arises, spread by permea 


tion and by lymphatic and blood metastasis, without the accompaniment of a 


+ 


blood dyscrasia such as lymphatic leukemia, and without the involvement ot! 
other lymphoid structures as in pseudo-leukemia, general lymphomatosis of 


Hodgkin’s disease. Such a primarily local, but ultimately invading and 
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in the distal ileum in two cases, and in the terminal ileum with involyemers 


of the cecum in one case. There was no instance of primary location 
the colon. 

Since the etiology is absolutely unknown, there is no object in rehear 
the familiar speculations regarding it. There was nothing to throw Jioh: 
on it derived from the study of this series. 

Sex seemed to play no part in the incidence, there being four mak 
five females among the gastric cases, and four males and three femal 


among the intestinal. The average age of all patients was 53.5 years: ¢j 
youngest was thirty, the oldest seventy-five; the gastric cases averaged x 
years and the intestinal 50.1. This is apparently somewhat at varience wi 
common experience, which indicates that sarcoma of the gastro-intesti; 
tract occurs at an age averaging at least ten years earlier. Balfour and \, 
Cann,” reporting forty-five cases of sarcoma of the stomach, give the averag 


age as forty-three years, and the preponderance of males over females as mor 


than 2 to 1. Douglas,® analyzing the literature, gives the average age 
41.6, and the sexes equally affected. Haggard‘ quotes the average ag: 
about 45.8 years and D’Aunoy and Zoeller® tabulate 135 scattered cases wi! 
ages average 36.7 years, with males almost twice as numerous as females 
Sarcoma in general is widely recognized as much more prevalent 

than is carcinoma, and the literature of sarcoma of the gastro-intesti1 
reveals the general opinion that it occurs on the average at a consider 
earlier age than does carcinoma—a belief which does not seem to be sustain 
by the Brigham Hospital series. 

Primary lymphosarcoma of the gastro-intestinal tract may have its ori 
in any nidus of lymphoid tissue, but appears most often to begit 
lymphoid follicle of the submucosa, whence it spreads by permeation al 
tissue spaces, and by infiltration through the various layers of the viscus 
especially the muscularis. Since it does not at first involve the mucosa 
ulceration is neither an early nor a characteristic occurrence, in sharp distin 
tion from carcinoma. It has little tendency to penetrate the serosa 
in the disease, when perforation due to ischemic necrosis is not uncommot 
Since the tumor-cells lie in a scanty and very delicate reticulum, inste: 
of being accompanied by the definite and important framework of connectiv 


tissue stroma usually characterizing carcinoma, there is but little tender 


for the neoplasm to contract and constrict the visceral lumen; rather does 
it seem to separate and thus weaken the fibres of the muscularis, or perhaps 
paralyzes the intrinsic neuromuscular mechanism, so that the viscus, especial 
if it be the intestine, appears dilated rather than contracted. ‘The infiltrating 
lymphosarcoma under consideration does not develop the massive semi 
pedunculated growths projecting either into the peritoneal er the viscera 
cavities. Metastasis may be by both blood- and lymph-streams—indeed, th 
involvement of regional lymph-nodes may be both early and extremely exter 
sive, so that the masses of tumor-nodes in the mesentery or retroperitoneal 


tissues may quite overshadow the primary growth. Perusal of the literatur 
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ing forty-five cases cf proved sarcoma of the stomach occurring at The Ma 

Clinic between January, 1908, and July, 1929, say that two wer 

before operation as sarcoma, and that in one of these the X 

of lymphosarcoma was correctly made. Presumably the other was 

other form of sarcoma, such as myosarcoma, which, in contrast 

sarcoma, may present features permitting presumptive diagnosis 
Analysis of the symptoms of the patients in the Brigham Hospit 

with involvement of the stomach showed that all complained of 

usually epigastric, pain or discomfort, while some stressed suc] 

as anorexia, dyspnoea, and loss of weight, during a period varying 

weeks to two years before admission to the hospital. The averag 

of symptoms was about seven months. Five of the nine cases 

of vomiting, but never of gross blood. Gastric analysis was don 


cases, all but one of which showed low or absent acid values. © 


4 


was noted but once. No tarry stools were reported, but tests w 


for occult blood in four of the five cases in which the test was don 
epigastric tumor was felt in seven cases. X-ray examination was mack 
six instances, in four of which a filling defect was noted, and in ty 


crater of an ulcer. In one a 100 per cent. six-hour barium resi 
reported, and in two a 20 per cert. and a 25 per cent. respective! 
tentative diagnosis was carcinoma in six, ulcer in one, maligna: 
abdomen in one. In all patients but one there was a mild to moderat 
ondary anemia. 

From this analysis it appears that the typical picture of a 


lymphosarcoma of the stomach is an individual in the sixth decad 
complained for seven months more or less of epigastric discomfort 
indigestion, moderate loss of weight and strength, and ofter 
Examination shows an epigastric tumor and moderate anemia; X 

a filling defect with or without stasis, sometimes with a crater.  Gastr 
analysis shows usually a low or absent hydrochloric acid and 

traces of blood. The stools usually show occult blood. It cannot by 

that this description fits perfectly a typical case of gastric carcinom: 
Dresser, and Camp’ report X-ray studies of eight cases of lymphoblasto 
of the stomach observed at the Massachusetts General Hospital, 

five appear to be true primary lymphosarcoma of the type now wu 


sideration. No correct diagnosis was made in these cases and the aut! 


conclude that the X-ray appearances do not differ from carcinoma except 


that peristalsis does not seem to be interfered with so much. 

Analysis of the symptomatology of the seven cases of lymphosar 
the intestine constituting the Brigham Hospital series indicates that the dut 
tion of symptoms before admission varied from three weeks to seventee! 
months, with an average period of six and one-half months. ‘The chief con 
plaint in every case was abdominal pain, noted as epigastric in two instances 


subsidiary complaints were vomiting and constipation, each in two instances 


All these patients had lost from twenty to thirty pounds in weight Stool 
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fifteen radical resections” with four operative deaths; in five patients th 
disease recurred, and the remaining six were alive and well fo: 
and three years and various lesser periods. Weeden,’ report 
twelve cases of lymphosarcoma of the intestine from the New York 


pital, noted six resections with three post-operative deaths, 


SUTVit 

periods of three and one-half years and one year for the two patients y 

were traced. Graves'® reports three cases resected with a maximum sy; 
vival of three years without recurrence. Loria,'* in 1925, reviewed all r, 
ported cases and stated that the prognosis was very poor; he quotes Corni 
and Fairbanks!'* as analyzing ninety-six cases, with only one patient surviy 
ing as long as eight years. There are numerous isolated reports in th, 
literature, which give the impression that on the whole the prognosis of th, 


disease is even less favorable in the intestine than in the stomach 

The well-known radiosensitivity of undifferentiated cells in general 
of lymphocytes and lymphoblasts in particular offers ground for hope tl 
radiation may be effective in the relief of lymphosarcoma. Ruggles 
Stone™ say that X-ray therapy has a good deal to offer and on this account 
stress the desirability of diagnosis without exploratory operation, while re 
gretfully admitting that it seems to be impossible. They present a1 | 
of eleven cases but do not mention the result of X-ray treatment. Mata 
discussing a paper by Loria," stated in 1925 that deep X-ray thet 
radium have proved unavailing. Gunsett and Oberling!® report a remar! 
able case of a forty-eight-year-old man with an extensive annular neoplasi 
of the stomach, adherent to and involving the pancreas, extending 


on the lesser curvature to the cardia, with extensive glandular involvement 





along both curvatures—hopelessl: inoperable. Biopsy of a gland showed 
lymphoblastic sarcoma ; the cells were round or polyhedral with large nucleu 


containing one or two nucleoli and a delicate chromatin network, cytoplasn 


staining pink with eosin; mitoses were frequent and often irregular in type 
The patient was given X-ray therapy in seventeen sessions during three 
weeks and at the end of five years was living and without symptoms if h 
avoided indigestible food; X-ray examination then showed that most of the 


stomach seemed to have disappeared! Strauss’ reports the instance of 


man of sixty-two with an inoperable tumor of the duodenum ; biopsy showed i 





lymphosarcoma. He received deep X-ray therapy and two years later had 
gained forty pounds, was in excellent health and showed no evidence ot 


recurrence. Freeman”! reports a striking case of a man sixty years of age 


Ss 


upon whom he performed resection of the stomach—the lines of sectior 
passing through tumor tissue. The pathological diagnosis was variously 


reported as carcinoma, lymphosarcoma, inflammatory tissue and chron 
granuloma, but subsequently pathologists of The Mayo Clinic and Columbia 
University rendered a verdict of lymphosarcoma. The patient had X-ray 
treatment (inadequate on account of his objection) and small doses of 
Coley’s fluid, and was reported as well eighteen months later—the stomach 
appearing normal by X-ray except for reduction in size. 
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service shortly aftet admission, and autopsy showed in ea 
primary lymphosarcoma of the stomach with metastas« ‘ 
perforatiot lwo patients were explored, found inoperable (one 

tive peritonitis ed a post-operative deat] (One patient e 
found inoperable, 1 ( in Operative recovery ed three 1 | 
ifter having bec ted fi a reatmie¢ inothe ho 
records, however, ta { how whether she was tré ited or not (ne 
No. $-31823, a man of seventy-one, had an exploratory laparotot 
revealed a large tumor mass occupying most of the stomacl 

to and involving the lett lobe of the liver; he made an operative re 
and had two A-ray treatments betore discharge; the tumor diminished 
idly in size but the general condition d not improve and he d 
months latet he biopsy ot 1 s tumor shower 1 e COMPpose ( 
large rou! cells containing large nuclei, a rim of darl staining cy 


and many mitoses, t was designated lymphoblastoma. One patient, N 


S-28857. w explo1 found inoperable, given X-ray treatment 
to appar \ crie th Het tory \ rT ( ec] Drese t] {) 
two pati ou e subjected to 1 cal resectio on No. S = 
operated on by yy I ( Cutler 1 [O21], had a rese tion ot the 1)\ 
ot the Stol Wit U1 ultary involved nodes, lk le l normal CO ( 
but died fr recurre one and one-halt years iater, without | 
suppleme! tarv \-ray treatment; the other (No. §S 21507 ) operates 
the writer in 1924, had a segmental resection of the middle thir 
stomach tor an ulcerated lesion of the posterior wall, made a goo ( 
and was Cl I \-Tray treatments on <¢ ischarge trom the hosnit 
failed to report t ter therapy. Six years later she wrote that she was 
better health than tor years and had no stomach symptoms Since tl 
has be l ss ( trace het Lhe histologi structure of the 
showed “lymphoid tissue infiltrating the connective tissue and smooth muscl 
of the muscularis mu 1 and submucosa; the cells are of lymphoid typ 
round nucleus o uutline and peripher \ stributed chromat 
amount Of cytol LSI small : there are occasional large cells Wit . 
staining cytoplasm; the growth 1s distinctly invasive and could not be 
fused with inflammation; there are many mitoses; the diagnosis is 
sarcoma.” S. B. Wolbach 

Che treatment of the seven patients with lymphosarcoma of the intestines 
constituting the Brigham Hospital series resulted as follows: one died on th 
medical service short ifter admission, of metastases and perforation ; thre 
had exploratory laparotomy (two with palliative anastomoses) for inoperabl 


tumors with exte! ( rlandulat metastases, tollowed by X i treatment 
these patients die ifter intervals ot four, seven and ten months respective 
three patients had resection (two by Dr. john Homans and one by the v 


without mortality : one of these could not be traced after his disch: 
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died of recurrence about one and one-half years later, and th 
lived in perfect health for more than four years and died of 
-his physician reporting that he noted a palpable mass 
Neither of these cases had X-ray therapy. 
The history of one patient may be given in more detail 
to point the way to a rational treatment of these cases 


L. M. G., No. S-38857—a woman sixty-three years of age, pre 
complained for two years of unaccountable anorexia, indigestion and 
and for ten months of increasing epigastric discomfort, loss of weig 
and occasional vomiting without blood. Examination showed a mass 


the blood showed hemoglobit 


of 65 per cent., red cells 4,600,000, 





Fic I 
Fic. 1 Before radiation Note the extensive filling defect of the antrun 
irregular lesser curvature, and the defect caused by extrinsic pressure 
Fig. 2 Seven and one-half months after radiation Note the disappearance f 


the normal-appearing lesser curvature, and the absence of evidence of extrins 

of neoplastic glands 

normal cytology ; X-ray (Fig. 1) showed an extensive filling defect of the 
with rigidity of the whole lesser curvature, 25 per cent. six-hour residue 
extrinsic pressure near the cardia. No gastric analysis was made rl 
diagnosis was carcinoma, probably inoperable. At operation by the writ 
1931, under avertin and supplementary ether anzesthesia, there was found 
tumor mass involving the whole antrum and the whole lesser curvature 
there was direct adhesion to and apparently involvement of the pancreas 
glandular involvement along the lesser curvature with especially large n 
cardia and celiac axis. The liver was uninvolved. Nothing unusual was 


tumor except that the diseased nodes were unusually large, rounded and 
was taken for immediate diagnosis and reported as probable small round 
Convalescence was exceedingly stormy on account of inability to tak 

a moderate pneumonic or atelectatic complication. Paraffin sections of th 
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Review of this material from th Brigham Hospital clinic confirms the 


general impression that lymphosarcoma of the gastro-intestinal tract is 


uncommon condition and one carrying the gravest prognosis t is as 
insidious as carcinon and seems to offer no greater probability of reaching 
the surgeon in an early and operabl Stage In the stomach its radical 
operability is extremely low—in this series only 22.2 per cent., and its dif 


terential diagnosis trom carcinoma, 1n the VW riter’s opinion, absolute ly ti Cec 


1 , 
the skill ot the qiagnostician, exc pt in the rare instances w here oon 
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in individuals so young that carcinoma would be a clinical curiosity. |; 


y. Tt ie 
realized that these statements as to low rate of operability and avity of 
prognosis are at considerable variance with views expressed by some authori. 
ties, but they are based on all the instances of the disease observed in a hos 
pital of 240 beds during a period of nineteen and one-half years, on th 
medical and surgical services and in the autopsy room. In comparing the 
published evidence, the reader must again be warned as to the utter confusic; 
which he will encounter, due to the failure of many writers t | 


differentiate 
consistently or at all between the various types of “sarcoma” either in report 
ing their cases or in summarizing the literature, whereas, as has been noted. 
true lymphosarcoma differs widely in symptomatology, operability and prog 
nosis from the fibro-, myo-, lipo-, myxo-, angio-sarcoma group—almost as 
widely, perhaps, as does true malignant osteogenic sarcoma of bone fron 
giant-cell “sarcoma.” When the intestine, especially the small bowel, is th: 
seat of the disease, there appears to be probability of earlier diagnosis 
reflected in an operability in this series of 42.8 per cent., though the ultimat 
prognosis appears to be quite as grave as in the stomach. 

Unless our conception of primary lymphosarcoma of stomach and intes 
tine as originally a local disease is quite erroneous, radical cure by total extir 
pation is possible, and this should be the goal of general practitioner and sur- 
geon alike, to be attained by early diagnosis and prompt operation. But it 
is amply evident that in therapeutic radiation we have a powerful substitute, 
if surgical removal is impossible, and in any case an important aid. Of the 
Brigham Hospital series, the gastric cases most benefited were No. S-21507, 
who had a resection followed by X-ray treatment and who reported herself 
six years later to be in perfect health, and No. S-38857 who had X-ray 
therapy for an inoperable lesion and who shows no clinical evidence of th 
disease after fourteen months, whereas No. S-14572—an apparently favor- 
able case, had a resection without X-ray therapy and died of recurrence 
eighteen months. An unfavorable result, but one in whom not much could 
be expected, was No. S-31823, an old man with extensive involvement of the 
liver, who lived but four months after exploration and X-ray treatment 
The intestinal cases do not permit of dependable deductions ; three very ad 


= 


vanced inoperable cases who had X-ray were possibly benefited, an 
patients with resection but without X-ray died with evidence of recurrence 
after one and one-half and four years. It may be believed that they would 
have survived longer if they had had the benefit of X-ray therapy 

In conclusion, the writer, on the strength of this survey of a group of 
patients with lymphosarcoma of the gastro-intestinal tract, wishes to urge 
importance of exploratory operation and biopsy even in patients where th 
clinical evidence points strongly to inoperability, in order that the occasional 
case of lymphosarcoma may be identified and receive the benefit of X-raj 
therapy. It may be objected that this is unnecessary since radiation may b 
used in any event as a therapeutic test; the drawback to this plan is the 


usually uncomfortable and sometimes serious reaction of a debilitated 
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to X-ray therapy, but above all it seems important that adequate . 
should be accumul ted as to the exact histologica tvpe o neor 
can be benefited by this means 
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THE FATE OF THE OBSTRUCTED LOOP IN INTESTINAL OR 
STRUCTION FOLLOWING AN ANASTOMOSIS AROUND THE 
OBSTRUCTION WITHOUT RESECTION 
By Wituasm L. Estes, Jr., M.D... ann C. E. Hotm. M.D 


or Brerutenem, Pa 


W HEN intestinal obstruction is found to be due to a mass of s1 ntes 
tinal adhesions without gangrene or hernia, and the patient’s coi 
tifies radical surgery, often the best pre cedure to relieve the obstruction js “1 
entero-anastomosis around the adherent coils, a jejuno-ileostomy, ile 
tomy, or ileocolostomy with or without an enterostomy In fact. enter 
anastomosis has been urged as superior to enterostomy in thx 
intestinal obstruction (Vaughan). In properly chosen cases 
recovery usually follows this operation with complete relief of symp 


subsequent good health, as the following cases demonstrate 


> 


Case |.—Male, aged forty-one years. Six months before he ha 
tectomy and appendectomy elsewhere. Normal recovery and good hi 
constipation until five days before admission when symptoms of intestit 
supervened, culminating in severe abdominal cramps with fecal vomit 
sion. Immediate operation revealed a dense mass of small intestines 
parietal peritoneum, to the base of the mesentery and to the cecum in t 
abdomen. One band of adhesions had formed a small orifice throug] 
lapsed a coil of ileum which had become obstructed. This adhesior 
obstruction released, but the remaining matted mass of intestine seem 
obstruct again that an ileo-ileostomy around this area was rapidly don 
made an uneventful recovery save tor the development of a small 
Examination three years later disclosed occasional slight constipatior 
Patient completely relieved, but still below weight 

Case II].—Woman, aged forty-five years. Admitted April 5, 1930. S 
a bilateral o6phorosalpingectomy and appendectomy, tonsillectomy in 102 
tomy in 1922. For six or seven years she has had intermittent acute 
left abdomen about every three or four weeks. Very brief duration. Th 
lieved by an operation in 1925 when omental adhesions were released. S 
markedly constipated and had noticed for three weeks a fullness 
abdomen. Two days after admission to the hospital she developed 
tinal obstruction. 

At operation, a mass of pelvic adhesions was found comprising 
sigmoid, omentum, and transverse colon, evidently causing obstruct 
Adhesions of the transverse colon were freed and a lateral anastomosi 
a point in the small intestine above the adhesions to the middle of the 
ileocolostomy. Recovery uneventful. Bowels moved spontaneously 

Report two years later shows patient completely well. She has oc: 
tion and no other intestinal symptoms since operation except belching 

Summary.—Two cases in which entero-anastomosis was done for ileu 
sive intestinal adhesions had an uneventful convalescence and have remained 


to three years after operation 
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peristalsis in the lower abdomen which recurred during the remainder of his stay in « 
hospital. His general condition was good. After going home December: 


i 
c 


attacks of visible peristalsis recurred with increasing frequency and were associated wit 
marked borborygmus and pain. He had from two to six loose bowel movements ¢- 


idl 
the pain being relieved shortly before defecation. His symptoms becoming progr Ssively 
worse, he was readmitted January 26, 1929, and was operated upon two days later 
The four inches of blind ileum distal to the anastomosis performed the previous wr: 
ber had become greatly elongated and distended, and filled the lower half of the abdop 
inal cavity. It was coiled upon itself, with dense adhesions to the cecum and pelvic wal! 
The blind end of the ileum was partially freed from adhesions when the patient's general 
condition became too serious to permit resection, and the operation was hastily terminated 
by performing a lateral ileo-ileostomy between a point near the end of the blind Jiny 


and an area immediately proximal to the former ileocolostomy. Recovery was promy 
and the patient was discharged February 9, 1929. Examination September 21. ) 


showed that the patient was much underweight, due to a severe diarrhoea of four months 
duration. There had been occasional attacks of distension, borborygmus, and _painfy 
peristalsis. He was placed on a strict diet and January 2, 1930, was greatly improved 
although abdominal distension and a mild diarrhoea had persisted. His appetite had be: 


good throughout. 
The patient was readmitted January 7, 1930, during an aggravation of the abdon 


inal symptoms, and he was operated on three days later. The lower tw 


abdominal cavity were filled with the hugely elongated and dilated blind loop of termi; 
ileum which was fully eighteen inches in length and three to four inches in diameter a 
showed marked ulceration throughout. The mesenteric lymph-glands were all marked! 
enlarged. Proximal to the ileocolostomy the ileum seemed normal. The blind loo; 


ileum was freed of adhesions and completely resected and the sigmoid sutured over 
denuded areas. The patient was discharged January 28, greatly improved, althoug! 
still had a mild diarrhoea. The diarrhoea persisted for several weeks after his retur: 
home. Fifteen months later, he was in excellent health, had gained thirty-five 
weight and had no gastro-intestinal complaint. 

Summary.—A boy of sixteen years, after resection of the terminal ileun 
tinal obstruction due to a Meckel’s diverticulum. and lateral ileocolostomy wit! 


loop of blind ileum left distal to the anastomosis, developed a severe enterocolitis wit! 
low abdominal distension, pain, and borborygmus and was only slightly relieved until 
complete resection of the blind loop was finally performed, said loop having be 
hugely elongated, distended, and ulcerated, filling almost one-third of the abdome He 


has remained well. 


Comment.—This fourth case has been cited because of its great similarity 
to the third, due to the ulceration and dilatation of the short blind end of 
ileum beyond the anastomosis which had been allowed to remain. In defensi 
of leaving this small portion of blind ileum it should be stated that neither 
the omentum nor the sigmoid was available to cover the denuded pelvic wall 
It was therefore feared that post-operative small intestinal adhesions might 


again produce obstruction. Hence, it was deliberately planned to use this 


blind end to cover over the raw area and to meet later any complications that 
might result from this procedure, in spite of the knowledge that elongated 
blind ends in lateral anastomosis are universally condemned. 

Both these cases showed what seemed to be a similar clinical entity 
post-operative enterocolitis evidenced by diarrhoea, visible peristalsis, abdon 
inal distension and colicky pain and borborygmus caused by stagnation, dila- 
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tation, and ulceration of an obstructed or blind loop of intestine, that 
‘esection of the involved loop for cure, in spite of a fecal 
the obstruction 

A survey olf recent literature fails to reveal anv reference 
enteritis as a complication Of entero-anastomosis tor intestina 
Vaughan," however, in arguing tor entero-anastomosis as agai 
tomy in tleus, has cited one case in which “symptoms were mu 


by entero-anastomos but resection of the side-tracked intestine 


essary for complete relief; in another case, after the entet 
recurring attacks ot dominal pain and vomiting persisted and resect 
the adherent masses of small intestine was necessary in which ‘“‘mat 


tive points were encountered rorming dilated bowel areas filled 


matter and pus.” ‘Three other of his cases remained well without 
ing resection 

In view of the fact, theretore, that atter entero-anastomosis cert 
recovered without post-operative untoward incident, and others re 
resection of the obstructed loops because ot an ulcerative enteritis, 
worth while that one ot us ( | H F should attempt experiment 


produce a post operative enteritis atter a lateral anastomosis to ascert 


this complication arises.4 

These experiments wert carried out in the experimental surg 
tory of the University of Pennsylvania through the courtesy of D1 
Ravdin, whose kindness is hereby gratetully acknowledged 

It was surmised that the reason for this post-operative comp! 


that obstruction occurred or persisted in the side-tracked loop whicl 
stagnation, difficulty in emptying against the normal fecal current, 
ual dilatation and ulceratio1 When this looy remains unobstructe: 


valescence is normal and the patient remains well 


It seemed essential to determine: (1 Is obstruction in the sid 
loop after a lateral anastomosis the cause of the dilatation and ulcet 
enteritis? (2) Doe lcerative enteritis result (a) Atter ileo-ileostot1 


After ileocolostomy When a simple blind loop of ileum 1s | 
to the anastomosis 
Accordingly, al | Struction was created In the ileum hive to SIX 


proximal to the ileocecal valve in five dogs, by severing the bowel 


tis 
versely and inverting both ends The closed ends were approximated 
suture in order to maintain the general relations of the ileum. Il 
lateral anastomosis was made between the ileum twelve to fifteen inches 
imal to the obstruction and the colon five to eight inches distal to the ile 
cecal valve (ileocolostomy In two an ileo-ileostomy was established 
the obstruction from points six inches and fifteen inches respectively proxin 
* Vaugl 
7 Detailed experimental work to be reported elsewhere. Subject matter 1 
as part of the requirement of the Graduate School of Medicine of the Univer 





an: Transactions of the American Surgical Association, vol. xlvit, p. 2 


Pennsylvania for the degree of Master of Medical Science in Surgery 
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to the obstruction. In two other dogs the ileum was severed 
in and an ileo-ileostomy made, permitting a blind loop of 
respectively six inches and eight inches beyond the anastomos 
The post-operative course in the seven dogs was pract 
They were fed a liquid diet for four days, a soft diet for thre 
and thereafter a general diet, including bones. For two to 
remained well and active. A mild diarrhoea then develope 
began to lose weight, became listless, and the diarrhoea progr 
Borborygmus and distension were noted. Two died of a 
in the obstructed loop six weeks after operation, and 
were sacrificed. 
Nine to fourteen weeks’ post operative autopsies showed 


tical findings in all these dogs whether ileo-ileostomy or ileoco! 


been done or a blind loop of ileum left. The anastomoses wer 


and free from infection he side-tracked and obstructed loo 
elongated 50 per cent. and was dilated three to four times its nor 
and its lymph-glands were enlarged. Numerous ulcers of vat 
scattered throughout the loop and occasionally in the ileum proxi 
colon distal to the anastomosis. The dogs that died spontaneou 

a perforation of one of these ulcers. Furthermore, an advance 
spread parenchymatous degeneration in liver and kidney occurr 
mals and it may be assumed that this occurs in clinical casé 
explain the great debility and slow convalescence frequently 

Experimentally, then, an «ulcerative enterocolitis aff 
obstructed loop was produced in every way similar to the ul 
of the clinical cases by an obstruction in the ileum and a side-t1 
tomosis around the obstruction whether said anastomosis was ile: 
or an ileocolostomy. <A similar condition was produced if a bli 
left beyond or distal to the anastomosis. 

It would seem, therefore, that with an entero-anastomosis 
of intestinal obstruction due to a mass of small intestinal adh 
obstruction recurs or persists an ulcerative enteritis and dil 
obstructed loop will occur, as the obstructed loop acts like a 
beyond a lateral anastomosis. If the obstruction is relieve: 
recur, the patient remains well. 

Conclusion.—(1) Following an entero-anastomosis around ; 
tinal adhesions, uneventful recovery is to be anticipated unl 
obstruction in the adherent coils persists or recurs. 

2) If the obstruction persists or recurs there will follow 
enteritis and dilatation of the obstructed loops leading perhaps t 
enterocolitis evidenced by diarrhoea, visible peristalsis, and bor 
Resection of the side-tracked ulcerated intestine will be necessary 

(3) Entero-anastomosis for intestinal obstruction must be looke 
a possible first-stage operation of which resection of the obstruct 


be required as a second stage. 
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MAGGOTS AND OSTEOMYELITIS 
By Watton Martin, M.D., ann Winturam G. Herexs. \_J). 
or New York, N.Y. 


Amonc the distinguished contributors to the fifth volume of ¢] 
ceedings of the Inter-State Post-Graduate Medical Associatio1 
name of the late Dr. William Stevenson Baer, Clinical Professor of 
pedic Surgery, Johns Hopkins University. In the report of 
address, are two pages on “Viable Antiseptics in Chronic Osteomyeliti 
The meeting was held in Detroit in October, 1929. In the 


Doctor Baer was about to throw films on the screen to illustrate his trea 
ment of osteomyelitis by maggots, he said: “I hope the editor of the Amer; 
can Medical Journal is here. I see in the August number there is a litt! 
squib put down on this subject under ‘Fakes and Nostrums.’” I have bee: 
unable to find this reference, but if Doctor Baer were alive today, he could 
make no such comment. In the Journal of the American Medi \ssoci 
tion of January 30, 1932, appeared among “New and Non-official Remedies 
accepted by the Council on Pharmacy and Chemistry, “Surgical Maggots 


Lederle.”* In the March 12 issue, there is a two-page advertisement by 
the Lederle Laboratories on “The Development of Surgical Magg 
which appears the statement that “The acceptance of Surgical M:; 


t 


Lederle, by the Council on Pharmacy and Chemistry attests the approval 


of the maggot treatment by leading orthopedic surgeons. Its effectiven 


has been so outstanding in chronic osteomyelitis that the treatment has | 


veel 
applied to other types of suppurating and sloughing wounds. Several clini 


LLLILS 


are using maggots in their out-patient departments on ambulatory cases of 


chronic leg ulcers and even carbuncles. ‘Tuberculous abscesses and tuber 
culous bone lesions appear to respond with gratifying results.” In th 


April 2 issue of the Journal of the American Medical Association there ar 
two pages on the subject. Even at the meeting in Detroit, Doctor Baer’s 
work received the endorsement of Dean Lewis, Professor of Surgery at Johns 
Hopkins University, who spoke at the end of a paper on acute osteomyelitis 


of Doctor Baer’s results in chronic oseomyelitis as astonishing. He writes 


that “The grubs introduced by him in these bone cavities have separated tl 


living from the dead bone without injuring the living bone.’ 


The interest in the method has not been confined to the medical profession. It | 
been considered to be of sufficient interest to appear in journals written to spread abr 
scientific knowledge. In the Science News Letter (a weekly summary of current science 


of August 22, 1931, there is an article by Jane Stafford on “How Clean Larve ot th 


Blow Fly Are Carefully Bred to Destroy Germs Rather than Spread Then I cannot 
do better in showing how so-called advances in science are reported than to quote exten- 
sively from this article. “The feeling about maggot treatment is not much different tron 


the feeling your eighteenth-century ancestors had about small-pox vacci 
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like gnawing is impossible. There has been no disagreement 
hooklets near the cephalic end being organs of locomotion. The 


no disagreement about the maggots of blow flies living i 
myriads of the bacteria of decomposition furthering, rather th 
their action. Common observation has made this familiar to 
watched the decomposition of the cadaver of any small animal 


of putrefaction and the buzzing of blue-bottle flies are too fre 


ciated to escape notice. For many years, the maggots were supp 


generated by corruption. “Maggotes ben wormes that brede of 
rottyd moysture in flesshe” (1398). It is a common observatior 
hair and hide left after the flesh has melted away under the com! 
of bacteria and larve. When there is no odor of putrefaction, 
longer visit the carrion. 


But there has been much discussion as to the external digest 


maggot and to the share played by bacteria in preparing suitabk 
It can no longer be doubted that ferments, to some extent, pass 
body of the maggot into the medium in which it is living, and 
has confirmed the observations and experiments of Woolman, tl 


be hatched and maggots reared without bacteria, although er 


these conditions does not seem to be entirely normal. 


It is of interest to review the work that led to these conclusi: 


Fasre’ forty years or more ago, in one of his delightful studies on the 
havior of insects, brought out that the mouth parts of the maggots of the 
only adapted to sucking up nourishment in liquid form; that the two | 
near the head are organs of locomotion. He placed larvz in test tubes wit 
protein material and showed how the material first became fluid, then was 
concluded that some subtle pepsin-like ferment was secreted externally 
the protein material and reduced it to a broth readily sucked up by the mage 


article, he demonstrated, by careful observation, a fact known for years, tl 


which the flesh flies lay their eggs and larve develop, liquefy much faste1 


abandoned to the action of the bacteria of putrefaction alone. 
In 1907, GuUYENOT’ published a paper on the digestive apparatus and tl 
the larvz of the flesh flies, in which he attempted to disprove the con 


regarding the external digestion by a pepsin-like ferment. Guyénot’s ¢ 


cepted and set forth by L. O. Howard,’ principal entomologist of the United St 


ment of Agriculture, in a book on the fly (copyrighted 1911) and by A. D 


sor of entomology in British India, in the “General Text-book of Entomol 


(second edition, 1930)*" gives the following summary of the views of these 
“External digestion has been observed in divers orders of insects; in some 


a preliminary nature only, while in others, the essential processes of digest 


take place outside the body. Fabre states that the larve of Lucilis Cesar 


flesh flies) discharges the digestive secretion over the carrion that serves 
means of a ferment analogous to pepsin, the protein matter is liquefied at 
imbibed. This explanation is disputed by Guyénot (1907) who states that 
secretion exhibits no such properties and that the functions ascribed t 

in reality performed by symbiotic micrococci which are abundant in the | 
of the maggot.” 


It may be of interest to give in detail Guyénot’s conclusions. He writ 
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children the cure is effected more readily than in older children and adults where 4 
infection has persisted for a considerable period of time, I have selects ll the 
reports of staphylococcus osteomyelitis in patients of fourteen years or 

In the table of case reports, there are twenty-eight such cases of staphy! US Ostes 
myelitis. We find only SIX reported as healed: case Nos. 8, 30, 30, 57, 73 S2 (214 
per cent.). Three are reported as “practically healed,” Nos. 42, 62 and 63 Case 40 
the operation was performed December 3, 1930, the maggots inserted twenty times. 0, 
May 18, five months later, it was reported as “practically healed.” I as that t] 
term is applied when a small dry crust or superficial sinus with a very s1 mount of 
discharge is left, which in the opinion of the surgeon is about to heal. Case 62, ty 
months after the operation, was reported “practically healed.’ Case 63 was operated o 
June 13, 1930; the maggots were inserted twelve times; two and a half 1 later 
was reported “practically healed,” although in the report published six 
follow-up is reported. 


Case Nos. 80 and 8&7 are reported as almost healed; in No. 80, the 1 ts wer 
inserted five times. The operation was performed September 11, 1920, and on Novem! 
23, 1920, it was reported as almost healed. In case No. 87 the operation was perfor 
June 26, 1930; the maggots were inserted seven times and six months later reported as 


almost healed. 
Case Nos. 15, 50, O1, 65, 68, 70, 72, 74, 76, 84, 85, 88 and 89 are reported mproved 
No. 15 is reported as much improved. 


Case Nos. 66, 67 and 69 are reported as unimproved. In No. 66 the operat 


performed July 10, 1930; the maggots were introduced eighteen times. The patient 
sixty-eight years old, had had the lesion for ten years and had had four previous opera 
tions. Case No. 57, osteomyelitis of the right second finger, thirty-three years old, was 
operated on March 28, 1930; three times the maggots were introduced. On April 
1930, he was reported as unimproved. Case No. 69: There was osteomyelitis of the rig 
femur and right ulna. Operations were performed on May 13, August 21 and October 28 


1930. The maggots were introduced twenty-eight times. 


It is notoriously difficult to study the efficacy of treatment by controls 
such as used in all experimental work. True controls of clinical material 
in infection are nearly impossible on account of the variation in dosag« 
the virulence of the microorganism and the susceptibilit of the host. But 
curiously enough, rough controls, so to speak, are furnished by studying 
the reports of Kalowski'™ on the “Orr Treatment of Osteomyelitis” in the 


same volume of Bone and Joint Surgery as Doctor Baer’s last report appears 


After an operation in which, through adequate incision of the soft parts, all sequestra 
were removed, overhanging bone edges made shelving, and the whole wound, packed 
loosely, wide open, with vaseline gauze, the joints above and below the diseased bone 
were immobilized. The forming granulations were left undisturbed by allowing th 
packing to remain in place. One hundred thirty cases are recorded, ninety-nine are r¢ 
corded healed, twenty-two unhealed, six amputations and three deaths. The number ot 


healed is 76.15 per cent. 


Unfortunately, details of the individual cases are not given; compound fractures and 
tuberculous osteomyelitis are included; no distinction is made regarding phas« f intec- 
tion; percentages are drawn from widely dissimilar types of infection. However, grouping 
all the cases together in similar fashion from Doctor Baer’s records shows thirty-eight 


healed in eighty-nine cases (43.8 per cent.), or, including as healed the four report 
“practically healed,” 47 per cent. 


Further, to form a just appraisal of any method of treatment, it is neces- 


sary to review and consider the natural course of osteomyelitis. 
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LANNELONGUE” was able to make the following distinctions bety thes. 
forms experimentally. The animals used were young rabbits, weighi etween sop 
to 1,300 grams. The inoculations were made in the veins of the ear € quantit 
injected varied between 0.25 and one cubic centimetre of bouillon culturs he amount 
necessary to create the lesion was a little larger for the streptococ for the 
staphylococci. The histological examination of the bone showed lesions every wa 
similar; there were masses of microOrganisms in the medullary substa nd in th, 
Haversian canals. There were also accumulations of microbes in the capillaries 
neighborhood of the epiphyseal cartilages. The morbid localization in the skeler 
showed itself under three forms; sub-periosteal abscesses, abscess and purulent 
medullary infiltration and articular suppuration. The intra-osseous foci situate 
five times in the inferior portion of the femur, three times in the inferior portioy 
the tibia, once in the inferior extremity of the humerus and once in the superior portio: 
of the ulna. Suppurative arthritis was observed in both forms, but far more frequent! 
in the streptococcus inoculation. A detail of interest was that in the suppurative arthri 
tis in both forms, the articular cartilage presented no appreciable alteratior ven after 
it had been exposed to the purulent exudate, except that there were particl f fibri 
adherent to the joint surface and infiltrated with microbes; the articula: irtilage was 
intact, its fundamental substance was not altered, in contrast to the diaphyseal cartilas 
which was frequently invaded and destroyed. The bone lesions were accompanied 
necrosis far more frequently in staphylococcus infection 

Acute osteomyelitis of infants and young children represents the ost 
arthritic localization of a generalized pyogenic ir fection 

It has been my good fortune to have associated with me on my servic 
at St. Luke’s Hospital, for the past twenty years, the attending surgeon 
the Babies Hospital. Knowing my interest in generalized infection and its 
relation to osteomyelitis, Dr. W. A. Downes, the late Doctor Bolling and at 
present Doctor Donovan have been kind enough io allow me to see in cor 
sultation from time to time infants and young children with general staphylo 
coccus and streptococcus infection, especially those with osteo-arthritic locali 
zation, and have given me the opportunity to study and follow residual bon 
lesions. I have appended to this paper a group of case reports prepared by 
Doctor Heeks, assistant surgeon to my division at St. Luke’s Hospital, and 
assistant surgeon to the Babies Hospital. The study of the sequence in the 


pathological lesions in the patients that have recovered is most interesti1 


and the autopsy findings are of equal interest. They are startlingly similar 
to the findings in experimental inoculations reported by Lannelongu These 


infants and young children are of especial interest in so far as they probably 
represent infection in non-sensitized. or imperfectly sensitized subjects 

believe the acute osteomyelitis of adolescence and the uncommon acute osteo 
myelitis of adults is best explained as an autogenous or exogenous reinfe 
tion in sensitized subjects, with high general resistance and marked tendency 
to local destructive lesions ; the autogenous infection resulting from the awak 
ening of hibernating microorganisms from an undetected latent foci in th 
medullary cavity; the exogenous infection from the settling out in the bone 
marrow of microorganisms from primary lesions in skin or mucous mem- 
brane similar to the primary lesions which precede acute staphylococcus infec 
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tion in infancy ind early childhood, such as tur ’ 


cracks and fissures, small infected wounds, et 
It is well recog! ed that a staphylococex lesion of the det 


in a furuncle and representing focal inte 


as 18 seel 


‘ect, usually terminates, 11 left to itself in a local area of nect 


the necrotic area 1s surrounded by an area of infiltrates 
tissue; and that whet the necrotic core comes away a puri 
whole process rapidly subsides: further, that a focal stapl 


tion which has led to a purulent exudate, surrounded by a w 
tissue, rapidly subsides when free exit is given to the purulent exu 
Similar lesions occur when staphylococci are implanted in bone, 
are modified by the impregnation of the ground substance of 
tissue with the salts of lime, making a framework which dissolve ( 


aaegraes with difficulty, and by the process taking place in su 
the reacting new-formed bone tissue usually locks in, to a ere 
extent, the necrotic tissue 

Chronic staphylococcus osteomyelitis is in most instances but 
sion of these simple considerations 


represent a residual or tertiary lesion in generalized staphvlococct 


modified by the peculiarly resistant bone tissue, with its two cl 
sroups of cells—one group concerned with the laying down ot n 
the reacting area, the other group concerned wit! e eating 
resulting in the separation and absorption ot dead bon It repre 


terminal stage of infection with a marked natural tendency toward re 


The failure to cause sound healing in chronic pyogenic osteomye 
due to the imprisonment of necrotic bone or small foci of infect 
surrounded new-torme d bone, and by the rigid walls of bone cavities 
about such toci as intection Phe sequestrum, that is to sav, the 
necrotic bone has the same significance in the tissues as any intecte 


body has. From time to time the tissue may heal about it, it the 


body is very small the infection much attenuated, but soonet 


due to local lowering of resistance, the latent infection becomes act 
date collects undet pre ssure and escapes externally \\ ith each reli 
the surrounding tissue becomes thicker and the thickness and rigi 
walls bears not only relation to the duration of the intection bi 


amount of tension or pressure set up by the exudate, when it 1s 


tently damned back or imperfectly drained 
This is true for chronic infection in bone as it is true tor the 


pleura in chronic empyema 
If left untreated. if the exudate is allowed time after time to collect 
pressure, with intermittent discharge, if it is repeatedly reimtected wit! 
microorganisms from without, the reacting new formed bone g1 
becomes thicker and denser. Enormous thickening may occur 


bone about the seq 


iestrum, which is but a porous insoluble toreig: 


j 


1 
sth 


saturated by decomposing wound discharges and swarming w 
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If the sequestrum is minute and the infection attenuated, intermittent low 
grade infection may result, making the various forms of co 
hypertre yphic osteitis. 


ising and 


Chronic abscesses, shut in by eburnated bone, rigid walled bone cavities 
hyperosteoses, local or extending over the entire shaft, various forme : 
condensing osteitis, imprisoned and free sequestra and attached 
and bone fistula connected with any of these forms, through whic] 
months and years, continuous or intermittent purulent discharge tal 


and low-grade secondary infection in the reacting bone form« 


back exudate make up the clinical picture of chronic osteomyelit \ 1 
satisfactory description of the various forms of chronic osteomyelitis y 
given by Lannelongue fifty-three years ago. It is based on eighty observat 


Any operation that sets right the morbid anatomical condition in ¢j 
terminal stage results in permanent cure, but the difficulty of the operatio, 
bears a direct relation to the duration of the disorder and the precedi) 


7} Ltn’ Mar 


agement of the case and the anatomical situation of diseased bone 

In the terminal stage, the essentials of treatment are thi va 
sequestra and the obliteration of rigid walled cavities. The treatment 
based on wide incision of the soft parts, affording complete 
diseased area. It is planned by « knowledge of the most advantageous 
tomical approach to the diseased bone rather than by the position of th 
The new-formed bone is cut away freely over the focus of infection ar 
attempt made to remove a sequestrum until it is exposed throughout its wl 
length. Breaking sequestra and leaving behind fragments is a disaster. Th 
attempt is made to cut away the bone in such a way that the result 
or trough has shelving sides. 

There is a general agreement on these principles. It is advised by Baer 
as a preliminary to the introduction of maggots. There is a distinct 
tage in waiting until the X-ray shows the dead bone detacher from the livi1 
If the attempt is made to remove the necrosed bone before it is detached 
am speaking of staphylococcus osteomyelitis) much sound bone may be s: 
rificed. It is astonishing to compare X-ray pictures of reacting bone durit 
the earlier stages of infection with the same bone some months later. T! 


irregular deposit of lime salts in the newly formed bone, shown by lessened 


density and irregular mottling of the shadows, and the alteration of 
suggest a widespread lesion, but the same bone two or three months later n 
show a nearly normal contour and a small sequestrum readily removed by 


simple operation. The most distressing cases that have come to my attentior 
have been those in which ill-advised attempts have been made to remove mo 
of the reacting new-formed bone under the impression that it was necroti 
bone. 

In circumscribed abscess in bone, it suffices to cut away the bone ove 
the abscess, making sure that the opening in the bone is as large, if 1 
larger than the cavity itself. 

The rigid walled cavity left in bone after any of these operations requires 
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MARTIN AND HEEKS 


Therefore, the number of operations does not carry with it 


the implication of inadequate treatment. So-called radical operations on 


hecessarily 


l al 
infected bone in a young child suffering from generalized staphylococcys o¢ 
streptococcus infection with the idea in mind of avoiding all subsequent 


operations is thought ill-advised by all who have had experience with ¢h; 
phase of osteomyelitis. Dean Lewis, in his paper on acute osteomyelitis 
already referred to, emphasized this point by recalling the i teresting ey 
perience of Wilms and Enderlen at the Heidelberg Clinic. 

The cure of chronic osteomyelitis cannot be considered extraordinary 


it consists of the early removal of a free and readily accessible sequestrun 


many such patients heal with astonishing rapidity. A few heal by spo 
taneous emergence of the sequestrum without operation. 

A careful statistical study of osteomyelitis made forty years ago by Haaga 
407 patients treated at the Bruns Clinic is interesting. The localizing in the long by 
the frequency of multiple localizations and the outcome are all tabulated. These re 
agree in general with observations made by all those who have considered the subject 
The number of multiple lesions was considerable. There were 559 bony lesions obser 
in the 407 patients; of the 559 lesions only forty-nine healed without necrosis 
$90 in which necrosis occurred, only forty-seven healed by spontaneous emergenc 
the sequestrum. The different bones behaved differently in this respect; ten times 
fifty-five cases a sequestrum of the humerus discharged of itself, but this occurred 
five times in the femur in 157 cases and only thirteen times in the tibia in 225 
In forty-seven, operations were not performed for various reasons. Four hundred 


twelve of the 490 patients are reported as healed after the operation (84 per cent 


To judge results in chronic osteomyelitis is difficult. It is well to remer 
ber, before drawing conclusions of any method of treatment, that hemat 
enous osteomyelitis is but one of the localizations in bone of a generali 
infection, and that necrosis is not a disease; it is but the terminatior 
great number of infectious lesions of bone. 


I find it confusing to include among cases of hematogenous pyoget 


osteomyelitis, tuberculosis of bones and joints, and compound fractures, just 


as I should find it confusing to include syphilitic osteomyelitis. [cach of thes 
types of infection presents special features and demands separat 
sideration. 

Tuberculosis of bones and joints represents localization with destructn 
lesions and marked general resistance. They are metastatic or tertiary lesions 
Not infrequently, these focal lesions heal under simple measures: by ex 
posure to sunlight, immobilization alone, various operations producing ank) 
losis of joints with incomplete excisions of the tuberculous focus, and so 
called complete excision of the focus are followed by cure. All who have ha 


considerable experience with this group of lesions agree in making ever 


effort to avoid secondary pyogenic infection. This is as true after operations 


on the bones and joints as after the removal of a tuberculous kidney 
° - . ” . e | 
uterine tube, or after operations for tuberculous peritoneum or atter ti 
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xcision of a tuberculous gland. The body cells seem to take « 
C2 - “ 


dular tuberculosis inevitably left, even after the 1 SI inst 


far better if the tissues are not superh« lally intected with pyo 


‘ , | | 
Doctor Baers list 1m ludes six re ports Ot tuberculous 1/esio1 
— |] Ro 1 Ware de t] treo? tet 11 tx. } 
- 1 | ere Was On Math Iron { us ° \\ iré 
36, 47, 75 ane 3 


improved ; 50 per cent. are reported cure 


As we all know, in a compound tracture, ther woul 
parts which communicates with the broken bon 
soiled with the pathogen bacteria, or the bacteria may be few 
the wound may be heavily contaminate \ compound ft 


means necessarily followed by traumatic osteomyelitis; n 


simple fracture without any established infection 11 e broke 
ends of the bones. Here again, every effort has been made for th 
vears to avoid Introducing new pathogen hacteria atter tne 


Doctor Baer’s report includes Se€Vell CASES Classi ad LS oOmpou!l 
Nos. 45, 48, 51, 54, 56, 78 and 81 \ll seem instances of t1 
mvelitis. In Case 48, however, the patient came under treatment 
after the injury; the intecting organism was reported as the stay 
hut there is no mention of whether cultures were taken from the bor 
wound in the ski four are reported healed, three improved. lh 
and 54, there is no record of the introduction of mag 
The treatment of compound fractures by this method brings uy 


; 


confusion in both of Doctor Baer’s papers regarding secondary inf¢ 


relation of antiseptics to infection and the reason for the use of 
and of materials sterilized by heat as applied in modern tech 
distinction betwee contaminated wound and an infected woun 
Doct r bae \ t Notl lL Wa user p the Ss} the pati ( 

slight scrubbing w | t solutior d i Se] teve 

f neighb nood ¢ t 1 The perat Vas ¢ ( Vit ire \ 

water, and while no gloves were used, no 1odine or at thet emi 
upplied to the wound it before operatior he idea was that if the 
b means tne I the magyvot the nag g il ( A le he es 
the cure and I i £ it could be said t nave ‘ 

and, if the ‘ ( e€ maggot \ 1d t he r t t t é 
bringing it in contact ith anv chemical substance 

The 1 { | seems t de that tl St i t the s 

vitl il i ept vearil I ¢g ves ste ( it 

validate the result maggot treatment ut Ss gen ré 
measures a Zs i notio! the ettect eC! ls ¢ 

shed intecti () n fact, | perating bart 
cleansed, through unstet ed skin, be tar more likely t fuse the issue 
therapeutic measure t wh the danget trodu this w 

Streptococci, tetanus ba t not in the original tocus He seemed t 

that antiseptics were plied to destroy microorganisms establishe 

the walls of the reacting tissue He seemed to have failed to distinguish betwes 
of antiseptics to limit or prevent the introduction of new virulent microorganis 
without, with the appl t n ot antiseptics to control est iblished intectiot1 
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Early in the war, all efforts to disinfect the contaminated t1 fm 


nissiles 
with chemicals were recognized as futile. It had been proved rimentall 
by Muller** and Koller** seventeen years before the war. 


Nor were antiseptics such as Dakin’s solution, for example, introduced 


with the idea of sterilizing the deeper tissue. They were introduced to wags} 
away dead leucocytes, detritus, shreds of tissue, efc., after a rough sur 
gical excision of the entire surface of the contaminated wound to the depy| 
of two millimetres. It was well recognized and set down in the book o 
infected wounds by Carrel and Dehelly,*° the exponents of the sinfect 

of wounds by neutral solution of sodium hypochlorite, that no matter hoy 
many times the bacteria were washed away, they would rapidly spread ag; 

over the entire wound surface as long as particles of necrotic tissue or jy 
fected foreign bodies remained. All who have studied the subject ha) 


reached the same conclusion. They were measures used to help the 1 
cleansing of an open, contaminated wound. [Equally satisfactory results, hoy 
ever, were obtained by Douglas, Fleming and Colebrook*® by flushing wit} 
5 per cent. salt solution. 

It has long been recognized and set down in text-books that no wound 
with established infection and no metastatic focus can be disinfected by 
chemical solution. ‘““The microorganisms are in the reacting tissue and | 
the reach of a chemical.’’*7 

It may be well to recall that after a collection of pus has been evacuated 
or a sequestrum removed and after all the diverticula and communicati1 
cavities have been opened, and a suitable exit made for wound discharge, 
condition is created, favorable for the local defense reaction, but in my 
instances there are still innumerable microbes on fragments of attached 
necrotic tissue, in minute cracks and crevices in the infected surface. Mor 
over, there may be a delicate balance between the local defense reaction and 
the living microbes still in the zone of reacting tissue which can be readily 
turned one way or another. 

The flow toward the surface of lymph and active living phagocytic cell 
on which the destruction of bacteria in the walls of an infected cavity depend 
the activity of cells which are concerned with separating the dead tissue { 
the living, the amount of destruction of leucocytes on the surface, with libera 
tion of tryptic ferments so that the balance between the antitryptic and trypti 
properties of the wound secretion are not disturbed, are all of great im- 
portance to maintain. Uusually all is set right by the evacuation and main- 
tenance of a free exit for wound discharges. To promote and hasten the 
cieansiig of the infected wounds, after these essential conditions have be 
established, is the aim of the various ancillary measures. 

The subject of infection of granulation or the infection of flowing dis- 

g the 
first years of the war by Sir Almroth Wright.28 He showed that the lymph- 


like discharge of an infected wound, when first poured out, contained mostly 


charges of an open contaminated wound was carefully studied during 


streptococci and active phagocytic cells, but that after it had collected in the 
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The explanation that has seemed to me most reasonable is that the femal, 
flesh fly laid her eggs after a sufficient barrier of leucocytes and granulations 
had formed to prevent infection of the surface by the microorganisms ,, 
the feet and proboscis of the fly. It is well to keep in mind how rapidh 
this protecting wall forms in an open wound, so that bacteria falling into th 
wound after ten or twelve hours, if there is no interference with wou, 
discharge, may live and multiply on the wound discharges and the detritys 


on the superficial granulations but do not penetrate the deeper tissues 


experiments of Giani*® are interesting in this connection. H 


( Made ore 
wounds in animals, very susceptible to anthrax. Filter paper soaked 
virulent cultures of anthrax bacillus was laid on the open wounds, as gent) 


as possible. All the animals died if the infected filter paper came in contac 
with the wound under six hours; after twelve hours, they all lived 
tween six and twelve hours, half lived and half died. In those that died 
slight hemorrhage indicated that the protecting wall had been mechanical 
broken in placing the filter paper. 

The adult flesh fly, like the house fly, is “more or less bristly and 
capable of carrying microorganisms from putrescent or semi-liquid substar 
but the mouth parts and feet are especially adapted to the purpos 
Female flies must have deposited their eggs on the open wound surface j 
the soldiers referred to by Doctor Baer. They must have walked over ¢! 
wounds palpating with their proboscis and feet, seeking a suitable place 
the introduction of the ovipositor, The female flesh flies passt d their pu 
state, probably, in the superficial soil of the field of battle. They develop 
from maggots feeding on neighboring cadavers. The proboscis and feet at 
the bristly hair of the body of the female fly were probably soiled with t! 
bacillus of Welch, the tetanus bacillus as well as innumerable bacteria 
decomposition. I should draw the conclusion that the original wounds 
flicted in these instances had not been heavily contaminated and the flies 
had crawled over the wound a sufficient time after injury to have avoided 
secondarily infecting the wound. I should assume that the maggots, by cot 
suming the detritus and dead leucocytes, had indeed furthered the clearing 
of the wound, but that the two soldiers referred had escaped infection 
spite of the flies. I do not believe that “‘the maggots had saved the 
of those two people and had acted as disinfecting agents.” 

‘lies, hatched in excreta of man or animals (such as house flies 
in putrefying cadavers (such as flesh flies) and alighting on fresh wounds 
have justly been considered the most dangerous of all the disseminators « 
pathogenic microorganisms. That these facts came finally to be recognized 
by Doctor Baer and his associates is made evident by their efforts to rear 
sterile maggots. It seems very improbable that the flies that laid their eggs or 
the maggots that hatched in wounds of soldiers left out on the field of battle 
were sterile. 

In conclusion, it is safe to say that the maggot of the flesh fly is not a 
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chopneumonia; osteomyelitis of upper metaphyses of both humeri. Janu 
view of films shows patient was originally case of severe rickets witl 
myelitis. Seems probable that there were definite osteomyelitic cha 
proximal metaphysis of right tibia and both distal tibial metaphysis \t 
show healing (complete) of rachitic lesions of left humerus at femoral 
tibia. Lesion of right proximal tibia not completely healed. Bilateral d 


Operation.—Transfusion 160 cubic centimetres whole blood \ugust 


drainage of wrist. September 5, arthrotomy of left shoulder. September 
of hip-joints. September 25, arthrotomy of knee-joint. October 1% 
leg incised. Course was prolonged. Developed multiple suppurative {| 


cultured hemolytic staphylococcus except left hip which culture 


Given autogenous vaccinal therapy. After fourteen weeks of sept 
became normal Three weeks later developed a pneumonia in right 
lobes; resolved. Result-—Cured. Subsequent History —Wounds all well 
of discharge. No limitation of joint motion Referred to Orthop 


treatment of dislocated hips 

D. C., aged eight years and four months, admitted January 6 
April 1, 1931. Diagnosis.—Acute suppurative osteomyelitis of pubic 
staphylococcus albus. Symptoms and Findings——December 25 fell ai 
hip; two days later developed a boil on buttock; two days later devel 
and hip. Headache and fever with slight chill two days before admi 


examination showed pain on pressure and motion of head of femur 


Temperature 103 4/10 X-ray Findings.—Reported negative until 
review of films shows lesions sufficiently marked for diagnosis. Janu 
ginning in lower ramus of pubis close to synostosis of ischium. Cours« 
remained elevated until January 31. January 10, developed sever 
adenitis. (Tuberculin 1-1000 negative.) January 12, local tendern 
hip improved. January 16, hip-joint aspirated (after orthopedic opi 


obtained. January 109, left-sided fullness on rectal examination. Jar 


ported X-ray evidence of osteomyelitis of pubis. January 31 operati 
perature to normal. Result.—Improved. Follow-up—July 28, wound 
walks without difficulty. October 19, patient moved to Washington 
obtained. 

QO. G., aged eleven years and five months, admitted June 2, 1931; d 
1931. Diagnosis.—Anatomical diagnosis (autopsy) :—acute periostitis 
litis of lower leg; suppurative phlebitis of left saphenous vein; bacteremia 


aureus; (infarcts of lung); abscess of lungs, heart and kidneys: acute set 


carditis; acute fibrous pleurisy; bronchopneumonia. Symptoms and | 
well until four days before admission then complained of pain 
fever. Symptoms rapidly increased with headache, chills and fever. | 
in left ankle with swelling and redness of leg. Temperature 105° 01 
diagnosis of acute rheumatic fever. June 6, culture of pus from wound 
staphylococcus aureus. June 2, blood culture—staphylococcus albu 


June 7, blood culture—staphylococcus aureus. Operation.—June 6, incisior 


of sub-periosteal collection of pus June 6, transfusion 300 cubic centit 


blood. Course.—June 5, delirious, appears septic; leg swollen from foot t 
and tender. No localization of abscess in leg. Pain in right elbow 
became rapidly worse. Operation.—Collection of subperiosteal pus draine 
third of left tibia. Result.—Died. 

C. B., aged eleven years, admitted October 18, 1929; discharged Oct 
Diagnosis.—Acute suppurative osteomyelitis of shaft of left tibia (stap! 
hemolyticus) ; acute suppurative arthritis of left knee-joint Symptor 


ings.—Temperature, vomiting an 


1 headache for three weeks; pai 
both elbows for two weeks, then subsided; cervical spine and both hips be 
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fontanelle full; spinal fluid negative. January 27, right ankle drained ty 
tococcus. January 30—blood culture, hemolytic streptococcus. Februar 
phalanx of left index finger drained; hemolytic streptococcus. Febri 


of shoulder drained; hemolytic streptococcus. February 7, erysipelas of left ttock 
thigh; abscess of ankle drained; hemolytic streptococcus. February 11 

metres erysipelas antitoxin. February 13, erysipelas faded. Februar 1, absce 
parotid region. Right thigh swollen; hip motion restricted. Februar bsces 
elbow drained. February 21, right hip drained; hemolytic streptococcu Vi 
abscess of knee and of thoracic wall drained; hemolytic streptococcus. Bi e steadil 
worse and died. X-ray Findings.—Osteomyelitis proximal metaphysis of t humery 
February 16 osteomyelitis of metaphysis of femur. Destructive chang resent 


proximal portion of right radius and ulna. Operation.—Multiple incisio1 
February 3 transfusion 100 cubic centimetres whole blood. Result.— Died 

F. S., aged fifteen months, admitted December 27, 1931; discharged lary 29 
1932. Diagnosis.—Acute suppurative osteomyelitis of humerus (hemolyt strent 
coccus). Symptoms and Findings.—December 25, sudden onset of irritabilit 1 fever 


Tenderness of left arm. Temperature 104°. December 27, definite w 


4 


arm; admitted as possible poliomyelitis. Physical Examinaton.—Left 
below shoulder. Spinal fluid negative. December 28 temperature 10: 
slight redness with firm mass felt along outer side of mid-humerus 
December 28, hemolytic streptococcus. X-ray Findings.—December 28 
January 23, considerable involucrum. No sequestrum. Operation.—Osteotor De 
ber 29, pus from bone, hemolytic streptococcus. Course.—Uneventful. Result.— 
Subsequent History.—None Follow-up.—March 3, 1932, wound soundl 
motion of arm. 

W. H., aged nine months, admitted March 19, 1930; discharged Apr 
Diagnosis.—Bronchopneumonia (group undetermined), hemolytic strept 
teremia with metastases, acute osteomyelitis of humerus, suppurative 


der. Symptoms and Findings.—Admitted with diagnosis of bronchopneumonia 
possible poliomyelitis (later excluded). March 20, definite signs of arthriti 

joint. Blood cultures, March 109, 21, 23 and 24 grew hemolytic strepto Mar 
26, negative. X-ray Findings.— March 20, evidence of bone involvement of 
Operation.—March 24, arthrotomy; pus—hemolytic streptococcus rr 
March 20, eighty cubic centimetres; March 21, ninety cubic centimetri 
eighty cubic centimetres; March 24, eighty cubic centimetres; April 4 
centimetres. Course.—Following arthrotomy, shoulder lesion prompth 
perature flat for seven days. Good motion of joint. Blood culture negative. Result 
Cured. Subsequent History Readmitted April 23, 1930, had arthritis 
dislocation. Joint explored. No pus found; no sequestra. Hip reduced 
Developed measles and discharged June 18. Follow-up.—Motion good 

and hip-joints. August 17, no deformity. Stands but has not walked 

old). No further follow-up; family cannot be found. 

L. D., aged four months, admitted January 17, 1930; discharged Mar 
Diagnosis.—Acute suppurative arthritis of hip- and shoulder-joints; furu 
otitis media; bacteremia with metastases. Symptoms and Findings.—-Fever 
if in pain for five days; swelling of left thigh for three days. Temperatur 
drainage of hip but rose again two weeks later and shoulder became sw 
developed severe furunculosis. These were drained and patient given aut 
cine. January 18 and 21, blood culture, hemolytic streptococcus. February 12 
negative. X-ray Findings.—January 18, 1930, considerable widening of t! 
of left hip with swelling of soft tissues of left thigh. Appearance suggesti 
arthritis. November 25, 1931, lateral dislocation of head of left femur 
of osteomyelitis. Operation.—January 18 arthrotomy of hip; twenty cubic centimetres 


pus—hemolytic streptococcus. February 4, arthrotomy of shoulder—tet 
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FRACTURE OF THE NECK OF THE FEMUR 
CLINICAL CRITERIA IN PROGNOSIS 


By KeLLOGG SprED, M.D 
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(2) are the supporting bony trabeculz in the head and neck reforming t 

give proper weight-bearing support and lasting function. The second factor 

undoubtedly depends on the first; the two taken together afford a cleay 
oie) 


expression as to the prognosis of union and the future use \ 

After fracture of the neck of the femur a certain amount of asepti 
necrosis of bone, followed by invasion with osteoid tissue, develops across 
the fracture plane and extends backwards into the cancellous bony tissu 
both fragments for a varying distance. If the fracture is early reduced 
held in position as in the orthodox treatment, does bony union aly follow? 
Unfortunately, no. Union may not follow even when the appositior 
reduction is enhanced by natural impaction or Cotton’s artificial impact 
or by open operation which freshens bony surface and insures exact apposi 
tion under the surgeon's eye, or is supported and possibly physiological 
aided by a bone transplant or drill holes inserted across the tracture plan 
So much seems to depend on the viability of the head, its retention of sut 
ficient blood supply from its periosteal, capsular or ligamentum teres vessels 
to maintain itself alive. This principal fact is necessary to insure stable 
lasting bony union to the trochanteric fragment, the avoidance of flattening 
of the head, ununiting fracture, and delayed breaking down of the bor 
with aseptic necrosis. If this blood supply is insufficient various parts 
the head, deprived of nourishment, will die. Such dead heads retain their 
original density and bear a striking contrast in the rontgenog! 
surrounding bone of pelvis and femur which undergoes loss of « ium salts 
incidental to the enforced rest from use after fracture and immobilizati 
The head dying or dead shows a deeper X-ray shadow in those parts affect 
It may be possible for a vigorously vascular trochanteric fragment to build 
up osteoid tissue and really unite with a head, dead for the most part. But 
this union will not be stable nor lasting when it is subjected to the test 
functional use and weight-bearing. 

If the head fragment dies, undergoes aseptic necrosis in whol 


a reestablishment of vascular supply, a carrying in of new vessel 


absorption of dead bone and a rebuilding of new bone may eventually furnis! 
the patient with a viable, well-formed bony head which will tolerate all the 
requirements of use. That process takes time and leads to th 
mechanical point I wish to make. 

After any fracture followed by annealing callus formation a rebuilding 
and refining of the callus must ensue before a final stage of healing of the 
fracture is established. Nowhere is this slower, more necessary nor mor 


important than in the neck of the femur. This rebuilding of newly forme 
callus or bone from osteoid tissue in the neck of the femur is shown by 

realignment of the bone trabeculz which are the underlying bridge work of 
the bony structure which give the support required for the stresses of ust 
Long after the deposit of calcium salts as callus or new bone has reached 
an end stage, this refining and trabecular rebuilding must go on until th 
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architectural sti of the bone in the neck of the femur assumes ure 
form and is « e of carrying on the work of use. One can st this 
architectural art nent in the normal neck of the femur to familiarize 
one’s eve with irections of the trabecular lines and thus be 1 ired 
to compare wit rmal the process as shown in the rontgenograt os 
and 2) ot a en case after a fracture of the neck of the femu (nce 
the trabeculae are t oroughly and maturely reformed, the observer is con 
fident that the bone will stand use, and that weight-bearing can sately be 
undertaken by th tient. No nonunion, no ununiting of the he e fra 
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Tracture gntly Y vt efined trabecula 
which re tat ess W but ngulate sharply at 
apparent bor ibsorpt tending p towat the plane of 
appears he bone { the bone were dead and 
clear sna VS t the nt l re t suspect three 


largely de 


tured neck of the femur is going to take place in the face of that finding 


when increasing graduated use and weight-bearing demonstrate no réntgen- 


4), 


however, at suitable short intervals must depend on the reaction of the bone 


ological change in trabecular alignment. X-ray control (Figs. 3 and 


within itself to the physiological requirements it has to meet. Hence factor 
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two, this trabecular realignment, must depend on factor one, a 


- 


vitality and blood supply of bone in the head and fracture reg 
Chandler, of Chicago, has studied the blood-vessels of 


teres to find that in 112 ligaments removed from sixty-five idavers all 
showed definite blood-vessels in this ligament, some as larg: 1.2 mill 
metres in diameter. On section, four of the ligaments were classed as ayas 
cular because only very small vessels were present; eight ligaments contained 
a large number of small vessels, thirty-six ligaments contained vessels Jece 
than half a millimetre in diameter. A group of forty-eight ligaments co 
tained vessels from one-twelfth to one millimetre or greater in size. Thy 

ligamentum teres vessels in every 

case were shown to have connec. 


tions with those in the head of the 
femur and it must become an a 
cepted surgical fact that these 


vessels are normal, constant, and 
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7 8 
Fic. 3. Fic. 4. 
Fic. 3.—Another autopsy specimen four and a half months after fracture 
in the centre of the head leads to the impression that bone there is dead Unior 
is not apparent. There is great absorption of calcium on the diaphyseal side Le 


on the edge of the head leads to a supposition that bone absorption or replacement 
from blood supply furnished from ligamentum teres vessels. 
Fic. 4.—A wafer section through this head and fracture shown in Fig. 3 four 


after fracture. The whitish thick areas in the head represent dead bone, deprived 


The darkened areas represent invasion by blood-vessels and replacement or absorptior 


The fracture is plainly ununited, the bony trabecule across the fracture 
reformed at all. 


important in sustaining viability of the head of the femur (Figs. 5 and 6 
after fracture along with the other sources of blood supply to the head and 
neck arising from the capsules of the joint, the periosteum or the extended 
blood supply of the diaphysis originating from the superior nutrient artery 
of the femur. 

Certain other factors must be considered clinically in discussion of neck 
fracture. 
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too scanty or may be 


the head is inevitable. 


precarious sources of 


normal untraumatized 


\\ e find clinical] 
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tracture or recognized 


disease in adolescents the head likewise becomes necrotic and dea 


trauma apparently 


down to undergo asepti 
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fracture may tear oft the ligamentum teres 
by stretching or compressing without true 


he blood supply COTMINY along this avenue 


Traumatic thrombosis may be present 









tracture may 


fracture of the 


‘ i t the eck Che 
l c r >» lz see 
1 ie aligr ent ] s here g 
1 é t the b A 
ne Ss I t yt € 
tum teres Phe other Sources of blood supply may be 


© interfered with by fracture that aseptic necrosis of 
the balance of vitality in the head from the various 
supply being just sufficient to maintain nutritio1 
conditions 

that some heads of the femur in elderly people do break 
necrosis and tragmentation in the absence of known 
trauma. In Legg-Perthes 


specific (but not chronic 


not entering as a causative factor. In many cases of 
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congenital dislocation of the hip, the nucleus of the head, 
small but not necrotic, while the dislocation is in existence, 
growth and may reach mature size after reduction followed by 
of normal use. In such instances the ligamentum teres, thoug! 
not been torn; it may be found at operation for open red 
dislocations and its vessels function. 

Qn this basis the operation devised by Hey-Groves for px 
of the femur onto the diaphysis via the open path of the 
removing it entirely from the acetabulum and cutting away 
teres seems absolutely unwise and undesirable. Any unions 
cedures must be by chance; they may be studied long enous 
union of the neck to a dead head which ultimately breaks dow: 
fragmented in a large proportion of the cases. 

In operative treatment of fracture of the neck by insertion 


enous bone peg from the trochanteric side the exact ang 





Fic. 7 | 

Fic. 7.—-X-ray study of wafer-section head of femur removed elevet 
neck of femur in the performance of a reconstruction operation Phe 
loss of underlying bone substance, the uniform deep density of the trabecula 
absorption along the edge of the uneven fracture plane make it evident tl 
little or no effort at revascularization of it has occurred 

‘1c. 8 X-ray study of wafer section of head of femur sixtee1 
head was removed for a reconstruction operation following nonunion wit! 
bearing was attempted The fovea is plainly seen with evidence bene 
replacement. The replaced bone is lighter in calcium shadow and its 
finer in shadow. In areas on the head the cartilage (A) is eroded a 
down and dead bone beneath In other areas of the head (B) the cart 
dead bone just beneath. Some of the head in lighter shadow is evident 


bone, apparently taking blood supply from the fovea and near the fracture 
shadow-producing trabeculae of dead bone of original density of the he 

Apparently no effort at union with the diaphysis but on the whol 

head by new bone. A partially alive head 

the bone peg may excite discussion. If it enters the head fragn 
a manner that it points directly into the fovea or the path of th 
the ligamentum teres entering via the fovea, may it shut off the 
supply of the head as would the peg inserted from the head sick 


open fovea. For the average surgeon it would hardly be possibl 


direction of the peg with any certainty, even with the help of fluor 


control, and he would be both lucky and satisfied to get the peg 
centre of the head. 
Other points of greater refinement, concerning the function o| 
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ic] the healing formation of bone after fracture must be cot 


bone pegs al 
idered in this mattet There is no known proof that under the normal 
If i ui 

‘ondition of insertion of an autogenous bone peg any increased blood supply 
ct ‘ - 


1 1 


of the head of the femur results or that pegs inserted so as to avoid the 
fovea region In a series oft cases, lead to sure bony union and not to a break 
ing down of the head fragment. If, therefore, after this fracture we feel 
that we should preserve every known bit of blood supply in the region, why 
insert any bone peg at all, especially in tresh fracture? The bone transplant 
may he iol wse as a xation agent, the freshening ot the bone surfaces ot 
the neck and head may be the largest factor in providing new and lasting 


] 


blood suppl) with the subsequent introduction of osteoid tissue, callus forma 


tion and eventual reconstruction into trabecular bone. I cannot see that any 





I | f $ re cen t f dead bone of th 
¢ r s t peratior 1 1 
The seen t t ettort t ew 


modification of the technic of bone transplant, insertion or reposition as 
suggested by Jones in trochanteric transplantation affects the underlying 
physiological principles 

\ microscopical study of heads of the femur which we have removed at 
varying periods of time (igs. 9, 10, 11 and 12) after fracture along with 
study of post-mortem specimens recovered months and years after fracture 
seem to show that the vessels incoming via the ligamentum teres are dilated 
after fracture; they lead to the bringing in or development of osteoid tissue 
which is to form new bone. Old dead bone can be seen undergoing absorp- 
tion but there is no positive evidence that new bone formed in the immediate 
vicinity necessarily takes its calcium supply from disintegration of the 
dead bone. 

Can we say, therefore, that a bone transplant in the neck of the femur 
offers new bone or increases the blood supply or offers any physiological 
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new bone formation? May it not be a mechat 


stimulus to 
autogenous mater or may its presence excite increased vasct 
may lead to greater efforts at new bone in response to the pa 


If it is to be absorbed to furnish material for new bone forn 


I 
1 


its insertion not truly into the tovea has the head eventually 


] | ; 
it not done so after eight years in the film here shown, and w 


lost its contour and become aseptically necrotic in large part at | 
bone or bone aseptically necrosed will not react normally ( 
e1ves that final sati ictory reestablishment of trabe ula 

Reduced to simple terms the surgeon must then be sure ( 
the neck of the temu1 that 

(a) The head of the femur retains its vitality 

h) The bony trabecule of head and neck reforn to a mature 
to be certain that | prognosis ot bony union and controlled we iht 
future is possibl 

It sometimes happens that bony union after fracture of the ne 
femur goes on to an advanced stage, the head remaining viable ma 
normal trabecularization starts and then the patient is allowed unwis« 
bear weight too soo1 Interference with blood supply may fo 
reverse process starts up, breaking down the trabeculze hentiae: «ast 
necrosis develop in the head, an ununiting process becomes evident 


was promising to be an excellent outcome in the end terminates ut 
with deformed head, pain, bony exostoses, interterence with hij joint n 
and function. ‘This process has been described by many investigators 
much-to-be-regretted proliferating arthritis coming on after fracture 
The same process can and usually does follow union of the live 


teric portion to a he not recognize as being dead \ poor 


unhappy result follows. The process of bony healing and co 
ularization must vary with the individual, dependent basically 
supply, the carefulness of the surgeon, the patient’s weight and 
To aid in prognosis these two factors are therefore called 
tion. The time required for finished bony union in the neck 
In a given case seems to vary ; no mean can be stated. In the a 
separations of adolescents with comp 
prolonged immobilization and witl 
guarded by a walking caliper, I have found the head of the 
completel) disintegrat 
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activit 
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, + ore 
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ete restoration of position tollowed 


1 careful inception of weight-b 


~ 


erated, flattened, aseptically necrosed, after eis 


In the study of adolescent coxa vara, Jahss called attention to 


rotated head fragment which does not come to lie directly 11 
the trochanteric portion after Whitman’s manipulation. H 
necessity for bringing t 


g the distal part of the femur into line wit 


so that contact may be assured and a poor result avoided. It 


the frequent! 


1 conta 


€ advises 


f 


type of case that | would apply the criteria of prognosis but only in 


type where complete satistactory reduction was certified. In 
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plete reduction of fracture of the neck of the femur in adults the same ha 


resulted. In perfectly clean instances of autogenous bone px 


¢ of frae- 
ture of the neck of the femur with apparently good result, the same dis. 


integration, aseptic necrosis, flattening of the head and cart e-shedding 


process has been found years later. 

It is then necessary to assay the fractures of the neck of the femur from 
a little different standpoint if we wish to get clearer indicatior recon 
struction operations and reliable statistics of the percentag: 
Trustworthy statistics can be obtained only when all case 
rontgenologically for years. 

For purposes of criteria in prognosis that we may count 
both patient and ourselves, these two clinical findings revealed 
ological study may be taken as guides. Final results 
observation. 
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